think k of R. T- E 


The steel frames of their car seats are probably 
pressed from R'TB sheet, so are the bodies; the springs 


of the independent suspension may be made of our 
alloy steel; so are the ‘strong arms’ of the fork-lift 
trucks used by the motor-car manufacturer 

And at home they are served by tinplate, bright 
sheets and black steel sheets. Hardly a household has 
less than a hundred example s: and not far away 

are R'TB laminations, generating electricity or turning 


it into powel! 


Richard Thomas + Baldwins Ltd IRATE 
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WHATEVER THE SHAPE OR SIZE, ASEAWELD 
HAVE A MACHINE TO GET ROUND IT 


Seam welders with long throat—short throa 

deep throat—adjustable throat. Pedal operated 
air operated. One wheel driven—both wheels drive 
Travelling heads—rotating heads. Travelling jigs 
rotating jigs. Circular seams—longitudina] 

seams (down to 4° dia. on standard machine) 
Aseaweld makes them all, with infinite speed 


regulation on all types. 


ASEAWELD 


Classified Advertisement pages. 121 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their 
new extension last year, assure them of continued 


and even better service in the future. 


WIRE WEAVING PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED, Globe Works, Queensland Road, Holloway, N.7 


Telephone : NORth 3347/8 Telegrams : Perforation, Holway, London. 
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you need the expert advice of Fry’s 
Solder Advisory Bureau 
They will investigate your problem, 
recommend and report to you—entirely 
free of charge. 
SEND YOUR SOLDERING PROBLEMS TO 


Tandem Works, Merton Abbey, London, S.W.19 
Telephone: MiTcham 4023 (7 lines) 








And at...MANCHESTER * KIDDERMINSTER © GLASGOW * DUBLIN 


MRPA17 
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UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE— 


PLUS GREATLY INCREASED 
PRODUCTION RATES ! ! ! 


This precise and rugged Swiss-built 
machine gives greatly extended tool 
life up to, invariably, seven to ten 
times that obtained from any other 
type of Press by virtue of its design 
whereby vertical backlash is entirely 
eliminated ; this means that the 
punches can be set so that they 
never enter the die. The machine 
shown is a double crank type 
equipped with double roll feed, 
strip end shear, scrap shear, and 
automatic stopping device. There is 
a full range available from 6 to 240 
tons, single and double eccentric. 


PLEASE LET US DEMONSTRATE TO YOU 


VAUGHAN 


ASSOCIATES LIMITED 


4 QUEEN STREET, CURZON STREET, LONDON, W.1 


Telephone : 


GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 


Telephone : 


NOTTINGHAM 88008 
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for 
welding 

well 
done 


Milne’s long experience in designing biowpipes really 

MOSQUITO shows itself to advantage in their modern range of 
equipment. And it’s a range to cover everybody's needs. 
There are Milne blowpipes for lead burning, soft and 
silver soldering, brazing, plastic welding, and weld- 
ing and heating steels, cast iron, copper, etc. 


In addition we also manufacture all types of cutting 
blowpipes, cutting and profiling machines, regu- 
lators, gas economisers, and valves for pipelines, etc. 


To provide acomprehensive welding service to meet 

ail the varied requirements of the Engineering 
and Allied Industries we can also offer 
Electric-Arc and Resistance Welding 
Plant and Equipment. 


PLASTICS 


For full information and details write to: 


C'S:'MILNE & CO LTD 


Manufacturers of Gas Welding and Cutting Plant and Equipment 
Stockists and Suppliers of Electric Arc and Resistance Welding Equipment 


Harley Works - Octavius Street 


= OR ee aoe oe S Deptford - London SE8 


Telephone : TiDeway 3852 (4 lines) 
Also ot 172/174 West Regent Street, Glasgow C2 
TIB.114 
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oS & | 
ESS 
There are now 


600 Y | 
Most people use Simmonds .. A 
Spire Speed Fastenings, but the : 


range is growing so fast the at you can’t b 
expected to keep track of the latest addit ion 
We probably have the answer to your present 
assembly problem. Send us particulars of any 
fastening difficulties you are up against or let 
one of our fastening spec ialists come along and 
liscuss your problems on the spot. 


— 


SP 


enquiries to’ SIMMONDS 
AEROCESSORIES at 


SPIRE SPEED NUT DIVISION, 
BYRON HOUSE, 
7,9, St. James's St., 
LONDON, S.W.1, 
Tels WHltehall A 
Head Office & Wo 


TREFOREST PONTYPRI , GI AMORG 


Branche Birmingham on este aszow, S 
A MEMBER OF 


Copenhagen, Ballarat iney, Johannesburg, Na aarc —~ 
Milan and New York. THE FIRTH CLEVELAND GROUP 
CRC 518 
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CREIL (Oise) FRANCE 


5 French Companies are 
already using ““COMEC” 
forming mills for the form- 
ing of refrigerator bodies. 


An unattended machine will 
produce 5 lengths of 11° each 
in one minute without labour. 


CUSTOMER : KELVINATOR 





Cold Roll Forming Machine 

for the producing of corrugated 

sheets and wide sections 
(max. width 5’ 8’). 


CUSTOMER : 
AUGUST THYSSEN HUETTE 


ee ee ~ 


ay AAR : 
WARN 





LANCING 
MACHINE TOOLS LTD Sole Agents for COMEC, CREIL (Oise) FRANCE : — 


MAGHINE TOOLS LT 











LANCING - SUSSEX 


41C 


Je)alelal = Z 


LONDON OFFICE: 3 CLEMENTS INN, W.C.2. Telephone: CHAncery 4074/5 
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ENTHOVEN sossee recover 


1 SOLID SOLDER STICKS 
2 SOLID SOLDER WIRE 

3 ENTOCENE SOLDER PAINT 
4 PLUMBERS METAL 

§ SOLDERING FLUXES 

6 iNGOT SOLDER 


7 SOLDER WASHERS 





| 
ng 


\ few examples from a wide range 
f solders and solder products 
manufactured by Enthoven. If 


there’s a soldering job to be done 








there’s an Enthoven product to do 





it a product which stems fror 
150 years experience and 


‘know-how’ in non-ferrous meta 


If you use solder you should contact 
Enthoven who will be 

pleased to assist you technicall 
addition to supply g 


the finest quality materials 


1s a first step why not 
send for our booklet on ENTHOVEN 
SOLDER PRODUCTS 





ENTHOVEN SOLDERS 
LIMITED, 

Sales Office & Works 
Upper Ordnance Wharf, 
Rotherhithe Street, 
London, S.E.16 

Tel: BERmondsey 2014 
Head Office 

Dominion Buildings, South 
Piace, London, E.C.2 

Te MONarch O391 
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#Stelvetite-plastic bonded 
to steel-has put a new face 
on Baldwin and Francis 


Switchgear Panels 


SOMETHING NEW IN STEEL Until recently steel al 
ways needed periodic repainting. But not any more. Stelvetite 
even arrives with a finished surface in the colour you choose 
A surface finish which lasts for ever. Stelvetite’s permanent 
P.V.C. surface resists scratches, acids, detergents and time 


Thus, in all manner of steel fabrication, Stelvetite saves on 


eapensive Surfacing processes 









Plastic 














It can be worked and welded as sfeel, comes in a wide range 
of plain or embossed surfaces’and is used to fabricate. among 
other things, lifts, doorseCar panels, partitioning, furniture, 
kitchen equipment, walls and cladding—all of them colourful 
and permanent : 

Investigate Ssefvetite. It may well save you a small fortune 
or a large One 


i/l enquiries about Baldwin & Francis 
Switchgear Panels should be made to Baldwin 
& Francis Ltd., Eyre Street, Sheffield. 








STELVETITE 
made by John Summers & Sons Ltd., 
who produce over 52,000 miles of sheet 
steel every year. Write to us at Dept. S.M., 
Shotton, Chester, for full information. 





...plain Jane 


Simple, straightforward work; no complications, simple tooling, 

no apparent problems. 

But how much better when the steel strip is just right for the job. 

However simple the job, or how difficult, we are always happy 

to collaborate in overcoming any problems you may have, by a 
suitable choice of CORBY cold-rolled strip. 


BROAD STREET CHAMBERS, BIRMINGHAM, | 8 GOUGH SQUARE, FLEET ST., LONDON, E.C.4 
Telephone: Midland 2700 Telephone : Fleet Street 3010 
RUTLAND ROAD SHEFFIELD, 3 267 ROYAL EXCHANGE, MANCHESTER, 2 
Telephone: Sheffield 22/55 Telephone: Deansgate 748! 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD., CORBY 


known by many as 
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HYDRAULIC 
PRESS BRAKES 


Other OUTSTANDING ADVANTAGES include; 


1 Long working stroke, with full 
pressure all the way if required. 


2 Variable length of stroke permit- 
ting a rapid repetition of operation 
using a short stroke cycle. 
Machine can be set for continuous 
or single-stroking operations. 
Machine can be reversed at any 
point in the working cycle. 

Facility to dwell at bottom of 
the stroke. 

Alternatively to stop permanently 
at the bottom of the stroke—and 
then be “‘ inched ”’ back. 

Complete safety from overload. 
Built-in stops ensure that 

beam is absolutely parallel 

at bottom of stroke. 

Made in capacities from 


120 to 1,000 tons. Illustrated 
literature on request. 


REPETITIVE 

AIR BENDS 
guaranteed to 
same ACCURACY 
as obtained on 
Mechanical 
Press Brakes 
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SINGLE ACTION 
STRAIGHT SIDED 


Deep section rolled steel plate fabri- 
cated, shrunk-in tie rod construction. 


Full eccentric drive. 


Air operated brake and clutch unit. 


Double helical high-speed reduction 
gears ensuring smooth and silent 
transmission. 


Slide, Tools and moving platen fully 
air counterbalanced. 


Extra long guides ensuring accurate 
precision guiding of slide and die 
cushions. 


Flywheel mounted by independent 
bearings on stub-shaft. 


Fully automatic re-circulating lubri- 
cation system. 


Enquiries to 

Sales and Engineering Offices Works 

CHARLES S. W. GRIGG LTD. WELDALL & ASSEMBLY LTO 
@® MEM@ERS OF THE TRIPLEX 65-67 HANWORTH ROAD OLD WHARF ROAD, 


HOUNSLOW, MIDDX. ENGLAND STOURBRIDGE, WORCESTERSHIRE 
a oe a” Phone: HOUNSLOW 7241-42 Phone: STOURBRIDGE 4661 (7 lines) 
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If you make sheet metal fabrications 
you need 


DEDSHETE 


sound-deadening material 


Dedshete is a revolutionary sound-deadening mate rial in flexible sheet form 
for the suppression of drumming and ‘tinniness’ in sheet metal fabrications 
It is simple to apply and consequently labour costs are extremely low. It 
POSSCBRES “eye appe al and ensures an ere eptionally high rate of sound decay 
being unequalled by any known product of a comparable nature. Dedahete 
is self-adhering by heat, requiring no pre-firing or brushing or spraying 
facilities. For further information and samples write to the sole 


manufacturers. 


SUPRA CHEMICALS & PAINTS LTD 


Supra Works - Hainge Road - Tividale « Tipton: Staffs. 
Telephone Tipton 2511/3 
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DUCTILE BRIGHT DRAWN LTD 


REX ARNOLD @ cc _ 


... we'll play it! 





Our group of companies 
isn’t what you might FP i\e 
call “A one man band” fut 
but we do have the same 
co-ordination of movement, 
that complete control 
necessary for such a sete “oto 


performance, thus enabling STRIP, 


us to give specialised attention SHEETS, TUBES, 
BARS, 
to every request COLD FORMED SECTIONS, 


DUCT 


TUBULAR & GENERAL 

FABRICATIONS 
STEELS LIMITED FOR 

ANYTHING 

IN 
WILLENHALL, STAFFS. TEL 60! (P.B.X.) LIGHT STEEL 


FOR THE FINEST MATERIALS AND A SPEEDY SERVICE CONSULT DUCTILE 























APRESTA 


we! ScTR(ST) 16 


M. 


Capacity 10’ 6” x 3” plate 
Hydraulic clamping 
Motor 30 h.p. 


Weight 175 tons 
AVAILABLE IMMEDIATELY 


Other sizes available 
from 4° to1 
FOR EARLY DELIVERY 


GUILLOTINE 


PRICE 


£6,695 


INCLUDING 
SPARE BLADE 


PLATE SHEARS 


SOLE AGENTS FOR U.K 


WILLIAM 


WATTS 


LIMITED 
CANAL STREET 
NOTTINGHAM 
TEL: NOTTINGHAM 55502 


wmw export 
Werk reugmaschinen, Metaliwaren 
Werkreuge BERLIN WwW 6 
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Only 
in the 
Desoutter 
season!* 


Is it 
always 
as Crowt le “d 
as 


this? 


*But then, it’s always the Desoutter season! 


DESOUTTER DIE SETS 


Immediate delivery to all areas. Ring Colindale 6346 


DESOUTTER BROTHERS LIMITED, 121 HAY LANE, KINGSBURY, NW9. GRAMS: DESPNUCO, HYDE, LONDON 
CRC III 





se MODERN Eqiorre”” 


LEIFELD 


HEAVY DUTY 
HYDRAULIC 
SPINNING 
LATHES 


Model Pib 1200 on produc- 
tion of 6 ft. diameter dished 
ends in }” steel plate. 


FLOW FORMING 


LATHES 
For the production of hot plate ; 
hollow-ware, stainless steel rere 


buckets, bowls, milk churns, soo 
a cool 


jet engine parts, rocket and | 
missile components, impellers, eS 


exhaust ducts, etc. 


a re ee 


Model PJS 400 on production 
of concrete mixer drums. 


EMBASSY MACHINE & TOOL CO. LTD. 


248 WATFORD WAY - LONDON, N.W.4 , Phone: SUNNYHILL 2829 

















SHEE! 


METAI 


INDUSTRIES 
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j 
i 


Cold Rolled 
Steel Strip 
for prompt 
delivery 


SIZES: 
All widths 
4” to under 4” x 0.008" to 0.064” 
to 15*incl. x0.008" to 0.128” 
over 15° to 20” incl. = 0.008" to 0.080” 


in coils and straight lengths. 


TEMPERS AND FINISHES: 
Unannealed— Fully hard, } Hard and 
Medium Hard. Bright only. 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 
Drawing Qualities 


Annealed and Re-Rolled 
to intermediate tempers as specified 
Electro Galvanized Strip 

to 18” « 0.008" to 0.036”. 
Widths narrower than6’ can 
only be undertaken with 
edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 
Tube Strip and Cable Tape. 


GiKQN 


SOUTH WALES) LTD. 
GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD., 
Castle Works, Cardiff. 
Tel: Cardiff 33033. Segue 4 
6 KG) 


{ 
Telex: 49-316. erent? 
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STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 
POWER PRESSES 
|, 2 and 4 POINT 
SUSPENSION 






These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


e@ HIGH TORQUE CLUTCH 


© DEEP-BEAM 
ALL STEEL SLIDE 


e@ ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 


e HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 


@ BUILT-IN DRIVE 
FOR AUTOMATION 
FUNCTIONS 


© FULL-FLOW 
CIRCULATING 
LUBRICATION 
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STEEL SH EETS | 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 





——- —- --- a 


BLACK M.S. SECTIONS | 














FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES| 























SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE : ELDON STREET 
LONDON, E.C.2 


Telephone: BISHOPSGATE Telegrams: RECONCILED 
5651 3 lines AVE. LONDON 
5976 2 lines 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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— 


Because... 











due to the individual vertical 
adjustment of both powered 
bottom rolls, the plate is pre-bent 
at both edges and then formed 
into a complete circle without 
removing it from the machine 







Above 
The heaviest bending roll in Europe 
supplied to Vickers-Armstrongs, 
3 Barrow-in-Furness. Capable of bend- 
ing plate 16’ 4” wide up to 3}” thick 
at a tensile strength of 32 tons per sq 
inch. Minimum inside bending dia 
meter 50”. 


Right 
The same machine under test at The 
Wilhelmsburger Works 


PAUL GRANBY & CO.LTD. 


39 VICTORIA STREET-WESTMINSTER-LONDON-SWt 


Telephone: ABBEY $338 Telegrams POWAFORGE. SOWEST. LONDON Cabies POWAFORGE, LONDON 
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all Trades... 





ff You ude 


HARDENE 
TEMPER 
T 


Dé 
ED 
STEEL STRIP 


&B ap. if / WG Gila Wide STRIP 


¢ HARDNESS Any temper can be supplied according 
to your wishes. 


¢ EDGES Sheared square or dressed round. 


¢ FINISHES Black, Bright, Blued or Bronzed. 
Also Electro Galvanized. 


Any quantity manufactured specially down to 1 cwt. 


The EFFINGHAM STEEL WORKS LTD 
WASHFORD ROAD - SHEFFIELD 
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¥) (Rroduc ed 


MOON STAR 


with rain LESS STEEL. 


by Sevidzimnar Mell 


J 


Nisshin Steel Works, Ltd. 


Head Office 3. 4-chome 
CABLE ADDRESS 


Hatchobori, Chuo-ku 


NSWORKS TOKYO 


Tokyo, Japon 
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If product flow goes quick, quick slow —then 
what you need is variable speed. 2400 bottles 
for gin — Gordon’s of course—reach this 
machine every hour, but there can be 3600. 
The gin is there, so the machine must bottle 
faster. How? Turn the handwheel and the 
Hainsworth pulley and V-belt move to the 

right speed position automatically. Faster 
slower —every few minutes if needed. 
Bottling, spinning, woodworking, packaging 
give your production a tonic, and get 


the right speed for your need with 





VARIABLE SPEED DRIVES yy 












| ‘HAINSWORTH’ 
- 


Send for Catalogue 100/19 








THE PULLEY 


THE 
CONTROLLER 
f will carry any 
for drives standard electric 
up to 10H P motor 
THE V-BELT 


7? sizes avarlable 




















one of 35 sizes 


~iewcrowree | J. H+» FENNER & CO LTD, HULL 


‘ 
BELFAST. BIRMINGHAM BRADFORD BRISTOL. BURNLEY. CARDIFF GLASGOW 








Stocks carried in HULL. LEEDS. LEICESTER LIVERPOOL. LONDON. LUTON. MANCHESTER 


MIDDLESBROUGH. NEV/CASTLE. NOTTINGHAM. SHEFFIELD STOKE 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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- Complete fan units....impellers and casings.... 
or impellers only ....or special casings where 
equipment cannot accommodate standard casings— 
AIRSCREW can supply them all from their Lightweight 


Centrifugal range ! 
[| G HT WE | ¢ H ] Simple in design, these lightweight fans are ex- 
tremely robust and possess the minimum of corrosion 


problems. They are also aerodynamically clean, 

‘ ensuring quiet operation and relatively high effici- 

Centrifugal ency. The range consists of six diameters (6" to 11" 

incl.), with three widths for each diameter, and can 

be offered as double inlet double width as well as 
single inlet single width. 


Fans and 


impellers... 


Ideally suited for Oil Burmng, 
Air Conditioning, Domestic & 
Industrial Air Heating and 
Mobile Ventilation equipment. 


talk to Airscrew /irsi 


Please write for details to: ) Manufacturers of all types of Axiel 


Flow, Centrifugal, Aircraft and 


THE AIRSCREW COMPANY & JICWOOD LIMITED 
Cooling Tower Fans. 


WEYBRIDGE : SURREY TEL: WEYBRIDGE 2242/7 
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Bolts, Nuts, 

Set Screws, Studs, 
Machine Screws, 
Wing Nuts, Dome Nuts, 


Flat and Spring Washers 


FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 


Fremo Works, Moseley Street, Birmingham, 5 
Telephone: MIDiand 7984 PBX. Telegrams: ‘FPREMO,’ Birmingham 
Codes ABC 5th edition Marcom International 
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HOT 
PR 


FORGING 
ESSES 


6-26 High-Speed Forging Press (120 ton 


The Butterley range of sheet meta! 
machinery includes geared and un- 
geared power presses, guillotine 
shears, press brakes and general 
machinery for the hot and cold 
working of metals. 

All castings are made by the 
‘“‘Meehanite”’ process in our own 
well-equipped foundries. The 
Butterley foundries are available 
for the production of high-grade 
‘“*Meehanite”’ castings to customers’ 
requirements. 

We invite your enquiries for 
“Meehanite” castings of all 
grades up to 20 tons. 


The word **Meehamte a registered trade » 


THE BUTTERLEY COMPANY LIMITED 
* DERBY - ENGLAND Telephone 
London Office: 9 UPPER BELGRAVE ST., S.W.1 


RIPLEY 


Telephone 


SLOone 8172/3 


RIPLEY 411 (9 lines) 





Quick fryer 


J 


the smart, NEW, hard-wearing 
colourful, STEEL SHEETS 


pv.c. COATED 
These dispensers, made by Modern Metal Products Ltd., 


Stoke Newington, attract attention because of their combined 


attractiveness and practicability. Cold drink dispenser 


The ‘Artbrite’ sheets available in a wide range of plain, 
textural and patterned finishes —have a hard-wearing P.V.C. 


surface on strong, galvanized steel sheet. 


Ask your supplier for equipment built from ‘Artbrite’ sheets. 


Enquiries should be addressed to Specialities Department 


Richard Thomas & Baldwins (Sales) 


Limited 
47 PARK STREET LONDON W.! MAYFAIR 8432 


Food heating equipment 











**GODINS "* Formed Sections 

; are produced in 

} STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 


and further processed for various articles to your oWfi™ 
specifications. P 


Sections formed from strip up to 16” wide x 8 sw " 
to 30 s.w.g. thick, either in straight lengthsioms 
fabricated to buyers’ requirementsa@ 





al: ROLLERS OF STEEL SECTIONS LTD. NEWPORT, MUN. 


TELEPHONE -NEWPORT 6540147 B.X,) ‘ 











SS eae 
Food heating equipment 
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5 TIMES as many STAMPINGS 


wm “AT A FRACTION OF THE COST/ 


PER —_ 


200 § 


SAVES LABOUR 


one operator to several presses 


ae 


er 


FULLY MECHANISES 
YOUR PRESS 


S CeRRaReeee 


EASY SETTING 
EXTREME PITCH ACCURACY | 


See ED a ae Oe 
——— 


TSS 82 ee 
GONMESES LCRB EC 


r 


Feed Operating 
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Hardened 
Guide Rods 


BRITISH BUILT U.S. TOOLCO = fc"::'' 
PRECISION SLIDE FEED ** 


Our Feeds are built and designed for pitch 
accuracy and long life. Can be mounted er | 

to almost any type press. Suitable drive ‘ | = 
parts are supplied. Feeds available in ~ fs AX 
nine sizes, up to 20° wide. Stroke and : pa Visit, Stand 
width infinitely variable. Makes a press Nos. 48, 52, 
fully automatic. 313 and 508 


ca Please send us details of your problems. 
Our Engineers will deal with them immediately. 


ROCKWELL 


MACHINE TOOL LTO WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE; GLADSTONE D033 


Non-return 
Clutch 


ALSO AT - BIRMINGHAM-TELEPHONE SPRINGFIELD 1134/5 © STOCKPORT—TELEPHONE STOCKPORT 5241 © GLASGOW~TELEPHONE MERSYLES S023 


sag 
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...or routine job ? 


Boru at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 
Write or phone 

for information to: 

Non-Ferrous Metals Department 
(Division 2 ), 
Vickers-Armstrongs (Engineers) 
Limited, 

Elswick Works, 

Newcastle upon Tyne. 
Telephone: 33101 


Brass extrusions by VFIGKRERS 


Vickers-Armstrongs (Engineers) Limited 
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SCHULER 


As, Hydraulic Presses 








Lo 


| von) 


= 














Schuler-SMG Presses provide in- 
stant, infinitely variable control of speed, 


stroke and pressure. Fully automatic 








programme control in conjunction with 


the E.S. Photo Electric Guard. = internation | Also available 
<$ Machine Tool 








‘ee Exhibition Schuler-SMG Trimming Machines 
& &y™ June 25-july 8 
t, Olympia, London 
Stand No. 12, Grand Hall 








l-3 HALE GROVE GARDENS, LONDON, N.W.7 
Telephone: Mill Hill 3232. Telex: 2-3273 
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WELLMAN 


Auxiliary 
Rolling Mill Equipment 


Below is illustrated the Wellman Expanding Mandrel Tension Reel and 
Drag Generator Pinch Roll Unit installed in the Coil Build-up Line at 
Messrs. Birmetals Ltd. The Tension Reel is arranged for Askania Edge 
Position Control and is provided with a hydraulically controlled Coil 
Unloading Buggie and hydraulic mandrel expansion. 

This is one of many such installations in ferrous and light alloy plants 
designed and manufactured by Wellman. 

We specialise in the supply of all types of plant required for these 
industries, including Automatic Shearing Lines, Slitting Lines, Coil Build-up 
Lines, Recoil and Inspection Lines and units designed to meet clients’ 
particular requirements. 


- me 
ar 


.. ae el 


LTD. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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HOT-DIP GALVANIZING 


by the *Harco’ Process 


is the surest means of combating rust. It provides a 
continuous surface of firmly alloyed zinc, effectively 
sealing seams and crevices. 

It SAVES STEEL by eliminating the need for large 
corrosion allowances and the replacement of rusted parts. 
As pioneers of hot-dip galvanizing, Harveys render a 
first-class service to many industries. 

Regular and frequent collections and deliveries by Harvey 
Vans within a radius of 25 miles. Rail Traffic handled 


through private sidings. 


G. A. HARVEY & CO. (LONDON) LTD 
WOOLWICH ROAD, LONDON, S.E.7 


Ielephone: GREenwich 3232 (22 lines 
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COIL EQUIPMENT 


to speed 
your production... 


r- 


A wide range of coil handling, 
straightening, and feeding 
equipment is available for 
rapid and economical 
production from coiled strip 
One of our many specialities Is 
the feeding of strip direct to 
standard tools on standard presses 
without\the use of roll or slide 
feeds. We shall be pleased to 
sendjyou our catalogue, or to 
arrange for our technical 
representative to visit,you. 


PRESS EQUIPMENT LIMITED 
HUNTERS VALE, BIRMINGHAM 19. TELEPHONE: NORTHERN 4823 


Vanufacturers of Press Mechanisation Equipment 
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industry demands...  Gtalnless 
Steel 


l--5 


“DL” 


Stainless 0 Steel 


in all forms and finishes 


SHEET . STRIP . BAR . WIRE 
SECTIONS . TUBE . COMPONENTS 


PADLEY & VENABLES LTD. 


SUPREX WORKS - MIDDLEMORE LANE WEST ~- ALDRIDGE Nr WALSALL Phone: ALDRIDGE 52331 
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SHEET METAL 
WORKING 
MACHINERY 
OF EVERY DESCRIPTION 


. 
WHEELING MACHINES 
POWER & TREADLE 

GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 


* 
Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 


MOTORIZED POWER GUILLOTINES 


8 ft. x in. 6ft. x 4 in 
6 ft. x } in. 4ft. x in. 
2 ft., 3ft., 4ft., Sft. x Jin. 








KENDRICK trv., sranrorn st., sirmincHam, 5 B ft. x arin. 


Telephone: Midland 1648 


Guillotines 














AND FACTORIES — 


FULLER HORSEY 


s Oo 


a a la Se 


10, LLOYDS AVENUE: LONDON - E.C.3. ’ Phone ROYAL 486! 
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PLASTIC COATED STEEL STRIP 


\ 
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BRITISH ROLLING MILLS LIMITED 
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ACCURATE 
CLEAN 
SQUARE 
CUTS 


Worm drive transmission 

High rate of stroke 

Adjustable pressure down-holding 

Instantaneous blade clearance 
adjustment 

Retractable back stop 

Magnetic hold-up to prevent 


sheet sag 


FULL LENGTH 
PRESSURE BENDING 
WITHOUT 
DEFLECTION 


Power operated micrometer setting 
of beam 


Single or two speed machines 





Optional fast approach, slow 
forming, fast return 


Built-in overload safety device 


HENRY PELS & CO. LIMITED 


32-38 OSNABURGH STREET*- LONDON: N.W.!I 
Cobles: RYPELSNEH. LONDON Telephone: EUSTON 4113 








esi P R T T —— 
f (10 LINES) 


COMPANY 











STEEL SHEETS 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES 
ZINC COATED 
LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


. 
TINPLATES y <> 
ELECTROLYTIC & HOT DIPPED » 


. 
ALUMINIUM SHEETS 





ACCREDITED STOCKISTS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL IN TEN COLOURS 
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AN EYE ON 
RESEARCH 


The precision and abso- 
lute dependability of a 
Cowlishaw Walker press 
enables exacting research 
work to be carried out at 
the National Engineering 
Laboratory of the Depart- 
ment of Scientific and 
Industrial Research, at 
East Kilbride. 


wc hin ii 


In industry the same ster- 
ling qualities of Cowlishaw 
Walker presses guarantee 
better pressings and much 
longer tool life. 


= 


# 


wo. Me 


y ’ 





COWLISHAW WALKER ano company umirep 


BIDDULPH, STOKE-ON-TRENT * Phone: Biddulph 3254 - London Office: 117 Victoria Street, Westminster, S.W.1. Victoria 5472 
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British Fedeval 


Specialists in complete design and manufacture 

of all types of standard and special purpose @ Special Purpose Jigs and Fixtures 

resistance welding equipment from | KVA to @ Press Tools and Dies 

1500 KVA or greater, and including fully @ Electronic Controls 

automatic conveyor and hopper fed lines for @ Tube Mills 

high production requirements in the auto- @ Cycle Rim Forming and Welding Equipment 
mobile, aircraft, steel,drum and wire industries @ Automatic Arc Welding Machines 
a 


and all branches of engineering. “UNIFLEX’ Kickless Welding Cables 


Fully automatic Conveyorised under- 
body production line supplied to a leading 
British automobile manufacturer for com- 
plete assembly and welding of underbodies 
Output - 120 assemblies per hour 





; BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
LEADERS IN RESISTANCE WELDING CASTLE MILL WORKS, DUDLEY, WORCS. 
sla alae eal TELEPHONE DUDLEY S70! 
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r 
“f. — This special Steel to Analysis containing as the name implies, well balanced 
7 proportions of Tungsten, Chrome and Vanadium, and other Alloys has 
% ® now been incorporated in the manufacture of Guillotine Shear Blades. 
~l These Blades have been tried and found very satisfactory 
by several of the largest manufacturers of Silicon Alloy 
Steel Armature Sheets, Thin Stainless Sheets, Motor Car 
Body Sheets and ‘‘Alphasil’’ Quality Core Plate and 
similar Steel Sheets, and although the cost of the Blades, 
, owing to the special analysis, is higher in the first 
Sole manufacturers of T.C.V. . instance, nevertheless owing to the sterling perform- 
Stee! and Makers of Alloy Steel ance of the Blades and long life between regrinds, 
and Blades for 50 years— they have been found to be a most economical 
proposition. 


WATSON, SAVILLE & co. LTD T.C.V. is also particularly adapted for Press Tool Works, 


Punches and Dies, etc. where non-abrasive character 


BRUCE STEEL WORKS ” SHEFFIELD 3 and long life is particularly essential. 


Phone: SHEFFIELD 20266-7 (P.B.Ex.) Grams: SAVICO, SHEFFIELD 3 








f 


| STEEL SHEETS / 
/ | PLATES SECTIONS 
BRIDGE RAILS 
/RON AND STEEL 
MERCHANT BARS / 
1 | HOOPS ano STRIP / 


y Eagle Works A lipvkAe 
are GREEN Telephone: 
WEST GROIMMICH /7/’ TIPTON I6ll 

= Ms (10 lines) 
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UNIVERSAL 
PUNCHING 
SHEARING 
CROPPING & 
NOTCHING 
MAGHINES 


MODEL ‘“‘STANDARD”’ 


Built in five sizes with shearing capacities from % in. to 1 in. 

The five operations are contained in one compact and sturdy power driven 
unit with separate working positions for punching, shearing, angle and section 
cropping, bar cropping, and notching. 

Alternative models, without punching motion and single purpose punching 
machine. 


OTHER MACHINES IN THE FICEP RANGE 


Hand lever operated combina- Portable Bar Shears, Model Alligator Shears, Model CCL, 
tion shears, Model 558K, per- BETON, in 4 sizes, for steel in four sizes (400, 600, 750, 
forming all the functions of a and M.S. Rounds, and M.S. 1,000) with crushing jaws, on 
power operated machine. Squares and Flats. last three sizes. 


SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - PHONE:- 26311 (22 LINES) 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C2. PHONE: TEM. 1515 
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DRAWELI Ne. > 





aee? 


use rr Miter hensiet lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 347! (5 LINES) Telegrams: EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND, BELFAST 


DL4 








—- EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 


POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


SUMMERS "GALVATITE” EX STOCK.TO YOUR WIDTH. IN COILS OR LENGTHS 
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of 
SHEFFIELD 
Auxiliary Equipment for 


Strip Mills, Box and 
Tube Works 





Full range of Slitting Machines 
for .005” up to 1” thick Coils: 
6"- 48” wide and 1 cwt. to 10 tons 


FRED CAM (ENGINEERS) LTD., 5 Jonn st., suerrieto 2 


Telegrams: “‘ Camshef, Sheffield 2°’ Telephone Nos. 51824 and 52339. 











48 SHEET METAI INDI STRIES Jury 1960 


SWISS-BUILT RANGE OF 


HA/s8 SHEARING AND NIBBLING 


MACHINES 








* Six different models. 
* Throat depths 8” to 60”. 


* Circular cutting attachment 
mounted outside of throat thereby 
diameter of circle unlimited. 


*% Straight edge attachment with 
horizontal and vertical adjustment 


*® Shearing capacities up to 4 
* Nibbling capacities up to 4 
*% Forming capacities up to 4 
Tools available for peening, bevel 
edge nibbling, tube notching, bead- 
ing, flanging, louvrinrg and folding. 


This machine and others can be seen and 
demonstrated in our London Showroom. 


Exclusive Distributors in the United Kingdom 


P‘S\7 press ¢ SHEAR 


Mae hinery ©. 





Birmingham Showroom: 
1075 Kingsbury Road, Birmingham, 24 


Telephone: Castle Bromwich 3781 


VICTORIA ROAD ACTON LONDON W3 





ET & Co. Ltd. London, Liverpool, Birmingham, Manchester, Leeds 
, : / rium, and A oys f 
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SHIMWELL ‘LONDON’ KNYGHTS... 


* Kayghe to remember 


It was a darke and stormie Knyght 
(And rane cayme downe in torents 
All ‘London ’-clad hys ladie fayre 
Dyd rescue, from that Foule Knyght’s lare 
(Who’s cote was rusted past repayre) 
Fyne prase, then, ‘London’ warents ! 
_ 
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hie recommende € 
. 4 ay 
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“e ayer 
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SHIMWELL & 


a *, 
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BRAND 


a tour-and-twenty page 
brochure, giving full details 
of the excellent properties 
and some of the endless 
applications of ‘ London 


O Wi DO Brand sheets, will be sent 
i D. @ gratis on request 
oO L ee 


WELLINGTON ROAD, LEYTON, LONDON, E.10. LEYTONSTONE 2281/2 


oo tS all one - to the 


Speetog PUSH PULL CLAMP 


Po Tee Mee 


This is the first Clamp 
designed to corry out 
both push”’ clamping 


and pull’ clamping 


Closed position for “ push” 
clamping. Neat and compact 





without adjustments or 
re-fitting to the clamp 
itself. No nuts, bolts 
or split pins to remove 
for this duol-purpose 


clamping 


Speed Tools L4 


VEREKER HOUSE , GRESSE ST., LONDON W.1. Museum 1039/1099 





Pian view of above. Reverse 


position for “pull” clamping 
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“ RIVET ” 
YOUR 
ATTENTION 


on these per- 
tinent answers 
to your fasten- 
ing problems. 
They tell you 
of the many 
advantages to 
be gained by 
using ‘Pop’ 
rivets for 
every form of 
assembly. 


| Q@ What is the operating principle? Q@ How do ‘Pop’ rivets cut costs? 
A 








SHEET METAI INDUSTRIES Juty 1960 


tucker POP rivets 


What is a ‘Pop’ rivet? Q What are the advantages of the 
‘Pop’ rivet? 





>e 


It is a tubular rivet assembled on a 


headed steel mandrel a ae es 
riveted need be accessible, only o 
@ in what sizes and materials are operator required, ease and speed 
‘Pop’ rivets supplied ? setting, combination of lightness with 
nal strength, foolproof and gradual setting 


A From 3" to 4” dia., in aluminium alloy, 
mild steel and monel for rivet ng up to 


5 thickness 


action which eliminates any possibility 
of damage or distortion of the structure 





By means of hand or pneumatic tools 

y - age P - A They can be set at speeds in excess 
the mandrel is drawn through the rivet, of 20 per minute by one billed 
“ . J - NUT ) n unskilled 
forming a head on the blind side and P , ‘ *) 


at the same time clenching the sheets — 
together. When the joint is tight the They facilitate riveting in hitherto un- 
| mandrel breaks leaving the rivet head known inaccessible positions, thereby §-| 
} fully formed : reducing design costs 





~ 




















J Geo. TUCKER EYELET Co. Ltd. 
f., Walsall Road + BIRMINGHAM 228 


met <«-« Telephone: Bifchfields 4811 (9 lines) Telegrams: EYELETS, BIRMINGHAM 


The trade mark *‘ POP” is registered in respect of rivets in the United Kingdom and many 
other countries in the name of Geo. Tucker Eyelet Co. Ltd. 


BIFURCATED AND 
TUBULAR 


+ 
: . = 
: a Bs SAW SCREWS 
; 3 UPHOLSTERY 
hd NA! 


Ju ald Metals ¢ Finishes 


$.& D. RIVE I a AUTOMATIC 
(PROP. STEELS AND BUSKS LTD.) = 


MACHINES 
FOR 


ARIEL WORKS TEMPLE ROAD ears 


LEICESTER ENGLAND 
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now = 


SHEET-EXTRUSIO 


Users of aluminium can now reap the 
benefits of Grades service! From now onwards 
full stocks are being maintained to meet every 
demand at short notice. 

In addition to a comprehensive range of 
standard size sheets and plates to BS 1470 
and other related specifications, our modern 
warehousing facilities and equipment enable 
us to offer you cut sheet, strip and mill length 
coil prepared to the sizes you require. This 
saves you time and money; eliminates scrap 
and unusable off-cuts. 

We can also offer Rounds, Squares and 
Hexagons in free-machining alloys. If you use 
Angles, Channels, Tubes and other extruded 
sections, we have these too. 

Prompt deliveries by road throughout the 
Country. You can put an end to your stock 
problems by sending your enquiries to us 
—now ! 





ALUMINIUM DIVISION O 


«mo GRADES 6. 


HANWORTH LA 


Telegram 
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The “Margam / 
Talbot Pilotag 
Ironwor 

used exter 


of the Port Tailbe 


COR-TEN GOES DOWN TO THE SEA IN SHIPS 


At sea as well as ashore new uses are constantly being 
found for SCW Cor-Ten. It was used extensively in the 
construction of this vessel for the Port Talbot Pilot- 
age Authority. 

The Main Deck and Bulwark Plating «Shell Plating 

and Anchor Recess « Floors and Engine Seating « 

Chain Locker « Fresh Water Tank « 

Bulkhead Bottom Plating « Rudder Side Plates 
—were made entirely from Cor-Ten. A typical example 
of the growing use of Cor-Ten in marine construction, 
and in other fields where high yield strength, together 
with outstanding resistance to corrosion, is vital 


COR-TEN IS TOUGHER 

Weight for weight, the yield strength of SCW Cor-Ten 
is 50°, higher than ordinary mild steel. 
Alternatively 

Strength for strength, a saving of 13 of the weight is 
possible + 4-6 times more resistant to atmospheric 
corrosion. Highly resistant to abrasion and fatigue. 


COR-TEN SAVES MONEY 
Initial costs are spread over a lon 
Maintenance costs are reduced. 
Operating costs are lowered—in transport, payloads 
are bigger because of reduction in tare weight. 

Please write to us at the address below for further infor- 
mation or for technical assistance in the applicatie 


SCW Cor-Ten to your products. 


Orvien 


RAILWAY ROLLING STOCK. AGRICULTURAL AND EARTH- 
MOVING EQUIPMENT. BARGES AND SMALL CRAFT. 
MINE CARS. POWER STATION INSTALLATIONS 


ger service life. 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN, TELEPHONE 


IRT TALBOT 3161 
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PY 08 =a me 4 Ee 8 0 ere 
PROPANE”? 





For the right answer, for 
and for the best service—ask British Oxygen Gase 


Does your type of production call for Propane? Only British Oxygen Gases has this breadth of 
Acetylene? or both? British Oxygen Gases will give experience and only British Oxygen Gases can offer 
Because British Oxyger you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from its nation-wide 
tanker fleet—and lend you storage tanks as well if 


you an unbiased answer 
supply gases for all purposes, they can help y< 

from experience to choose the most efficient, most 
economical gas for your particular production needs you need them. 


BRITISH OXYGEN GASES LIMITED a (BD) comp 


27 St. James's Piace, London S.W.1 


ar 
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The same shears will cut sections, billets, bars, rounds, thick plate and thin sheet, 
with equal efficiency 


RHODES 
HYDRAWERSAL SHEARS 


THE SHORTER THE CUT, THE GREATER THE 
THICKNESS WHICH CAN P 
BE CUT 
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PraooYvYcrTts 


PRESSED OR 


- » » ARE READY FINISHED IN 


PLASGMETIC 5 on 


KITCHEN EQUIPMENT 


COLMETIC =| = 





PRE-COATED METALS or 








me WUNDREDS 
emendous develop e ns 
At , the manufactur na wid OF OTHER 
for use ' coa PRODUCTS 


Ltd NEACHELLS LANE + WILLEWNHALL ~ STAFFS 
Telephone: WOLVERHAMPTON 32244 


Metalon Steels 
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Cc 









































‘CASHMORISM’ means placing your trust ina 
STEEL from STOCK service by CASHMORES 
and with all its attendant advantages 





comprehensive stocks to draw from 
speedy delivery 
rapid contact through TELEX 


no need to finance large stocks on your 
own premises 
@ floor space freed for production 





There’s hardly a ‘‘ cross word” when you 
* CASHMORISE’ your steel stock. 


H/ E/E TI 














SHEETS 
ANGLES 
BARS 
PLATES 
jOIsTs 


A i St 
ccredited eel STRIP 


Sheet Company 
Stockholders of Wales BRIGHT 
of the ®, Limited DRAWN 


BARS 
JOHN CASHMORE LIMITED 


GREAT BRIDGE | NEWPORT 
TIPTON + STAFFS. | MON. 
Telephone: TIPton 2181/7 Telex: 33169 i Telephone: 66941 /6 Telex: 49248 


STAINLESS 
BARS 
AND SHEETS 


SM /JC5047 
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assembled from 


STANDARD 
MACHINE UNITS © 


¥ 


Although initially every cut to length line was a special group of machines engineered 
to customer’s requirements, we have during the last three years evolved a number 
of standard machine units which can be arranged to form a useful variety of coiled 
Strip press feed or cut to length lines. Why not send us 

details of your coil strip handling problem? 


HUMPHRIS & SONS LTD - POOLE - DORSET 


TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS 
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Meeting your needs in STEEL SHEET » TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 

synopsis of materials supplied. 

Contact our Head Office at :— 


Levelling End of Decoi! Level and Shear-Line 


PARK STREET - BULL RING - BIRMINGHAM, 5 


WILLIAM KING LTD ‘phone MIDiand 4044 ‘4 lines 


or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
‘phone WEST BROMWICH 2401 (2 lines) 
B.C. Wertey, Principal LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 


(Formerly Edmund Roughton 4 














s the lar 7 / 
popular THS 201 type in 
55 regular STOCK Tine 


4g to 2°: 5 diameters in UNC. UNF. 2BA. BSF. WHIT. 
Deliveries also offered in 15000 Jup © 
Lots of Type THS 20la 
and special designs such as 


Enquiries welcomed 
Full particulars on request 














THOMAS HADDON & STOKES LTD - DERITEND - BIRMINGHAM 12 
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the 9 BENCH POWER PRESS 
word... 


F-aa- 4 ~ 
For over 50 years we , 
j 
have specialised in the | J \ 
| / F i S 
production of Deep / ‘ 
\ GO 


Drawn Metal Pressings 


in all metals and finishes. 


and we'll design and produce 
to your requirements 


a fil 12° DAYLIGHT 


We invite your enquiries 7 THROAT DEPTH 


| ALSO STANDARD 6,3 & 2TON MODELS 
| Send for Catalogue & Price List to :— 


JONES & ATTWOOD LTD. 


Dept. W.3 


WRIGHT, BINDLEY & GELL LIMITED STOURBRIDGE WORCESTERSHIRE 


PERCY ROAD, GREET, BIRMINGHAM, 11 


Telephone : SPRingfield 4491 (PBX) | Telegrams: HEAT, Stourbridge Telephones : Stourbridge 5106-7-8 
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m sheet metal structures 


spinnings and pressings 


Long experience of aircraft and precision engineering 
generally, the right facilities and the service of crafismen, 
enable us to produce work of unequalled quality —we 
specialise in precision-built prototype and experimental 
work as well as quantity production of large or small 
structures and components, including operating gear and 
associated mechanical equipment. 


We are also makers of jigs and fixtures, press and die casting 
tools, plastic moulds, assembly and drill fixtures, etc.— in fact 
we can provide you with a very complete engineering service. 












Subsidiary Companies 
Cornercroft (Plastics) Limited 
The Metal Spinning Co. Limited. 
James Beresford & Son Limited 
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: “the blade you 


can fit and forget”’ 


SHEAR BLADES —P 





Established 1832 











W. FEARNEHOUGH LIMITED 
Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 
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PICKLING 


AND OILING 
SPECIALISTS 


HOT AND COLD ROLLED 
>TEEL SHEETS 


ALL SIZES ALL GAUGES 


Metal Components and alltypes of Steel 
Work accepted for Pickling and Oiling 





QUICK DELIVERY LARGE STORAGE CAPACITY 
AVAILABLE 


PLEASE CONTACT 


BENGEWORTH STEELS LTD. 


7A CAMBERWELL GREEN, LONDON, S.E.5 RODnen Tati Gi lines) 




















J. F. RATCLIFF (METALS) LTD - NEW SUMMER STREET - BIRMINGHAM 





19: 
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WHATEVER 
THE NEED— 






Ci. 
a4 lt 
x ? 
Se ~ “os 


More than Skin 
-Deep 


Cruickshank-Pennsalt and Cruickshank-iridite | 
processes give that added protection in depth to 
— products. 
e extensive range of these time proven pro- | 
cesses gives you the process to suit your product— | 
with economy and reliability of operation. 


Why not write asking for our representa- | 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 


Yy Wy Yl 


VU 








processes for 
@ Phosphating 

@ Cleaning 

@ De-rusting 

Aluminium pre-cleaning 


e 
CRUICKSHANK | 
Ta 





5 Whatever ‘“: 





Chromatic conversion processes for 


@ CopperandBrass @ Zinc Send for full details 
@ Aluminium @ Cadmium | and remember — it’s 


@ Magnesium @ Silver best made by 


Processes you can rely on, supported by | 
qualified chemists and technical service | 
engineers. | 


R. CRUICKSHANK, LTD. | 


VIOSHAN,, CAMDENST.,BIRMINGHAM1 | 
Questia Phone seeder Teleph PERFORATED METAL DIVISION 


Grams: Cruickshank, Birmingham warrRincton WARRINGTON ENGLAND 
34111 € i 

“Pennsalt”™ is a Trade Mark of the Pennsalt Chemicals Corporation, CLUM HOUSE, SURREY ST. WC2. Tel TEMple Bar 8559 
Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, | 
Lid., for use in the U.K | 
“Iridite” is a Trade Mark of the Allied Research Corporation Inc 
Baltimore 3, Maryland, U.S.A., licensedto R. Cruickshank, Ltd. 
for use ir the U.K 
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demonstrated at your works.. 


PROMECAM 

VARIABLE STROKE HYDRAULIC 
BENDING AND FOLDING 
PRESSES 


Invite our mobile showroom and inspect 
these upstroking Hydraulic Press Brakes 
featuring: 


QUICK TOOL CHANGEOVER WITHOUT NEED 
FOR RE-ALIGNMENT— RAPID AND ACCURATE 
SETTING—ADIJUSTABLE STROKE AND PRESSURE— 
FULL PROTECTION AGAINST INCORRECT USE— 
EASE AND SIMPLICITY OF OPERATING 





Broadway also specialises in machines for: 


CUTTING, PRESSING AND TRIMMING 
OF SHEET METAL - BENDING OF TUBES AND BARS 
NOTCHING AND CROPPING 
ASSEMBLING SMALL NUTS AND SCREWS 
SPIN RIVETING AND TAPPING — CAN MAKING 














163 7? BROADWAY EQUIPMENT LIMITED, 
PARWAY HOUSE, 194-196 FINCHLEY ROAD, N.W.3 
oJ Phone: Hampstead 7476 P.B.X. Grams: Broedquipt, Haver, London. Cables: Broadquipt, London 









TANK & WASHER 


} TRAMMEL HEADS CUTTERS 





AUTOMATIC f™ 
CENTRE PUNCH fo 


55 SHEET SAW 





SCRIBERS 





Made by James Neil! & Co. (Sheffield) Ltd., and obtainable from your usual cuppliers 


— 





UST tO 
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Only 
SCIAKY PATENT 
THREE-PHASE 


makes it possible 
with 


SPOT WELDING 


Only the Sciaky Patent Three-Phase balanced 
load system of Resistance Welding can produce 
welds with the consistency, quality and strength 
demanded by the modern highly stressed 
automobile wheel. Wherever quality and strength 
are vital considerations, where even lives are at 
stake, Sciaky Patent Three-Phase is the only answer. 
Three-Phase costs you less to install and operate 
too! - gives a power factor of 85% or better and 
permits four times as many welders to be used on 
the same power line as an equivalent A.C. welder. 
Three-Phase provides for complex electronic 
programming for ‘‘difficult’’ materials and 
completely eliminates costly current 
compensator devices. 

There are many other ways that Sciaky Patent 
Three-Phase can improve the quality of your 
welding and save you money. Write now for fully 
illustrated bulletin No. 132 or phone your local 
Sciaky applications engineer for further details. 


EERE EP FDA SEP A TERETE EYAL OE STEN 


These wheels are welded at the rate of 900 per hour on a Sciaky MGT 8 Three-Phase Multi-Spot 

Welder. Eight spot welds, giving 50% greater shear strength than 12 rivets, fix the spider to the 
f rim, completely eliminating rivets and ensuring a pressure-tight joint to meet tubeless tyre 
=) requirements. How's that for Sciaky ‘Three-Phase” reliability? 


nod ae 


A. > 
ol ae aL) ee ee Tot ee: 7 ee eT Ac eae Le cence aetna 


—SCiaky 


SCIAKY ELECTRIC WELDING MACHINES LIMITED, Falmouth Road, Slough, Bucks. Telephone: Slough 25551 
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WHITEHEAD 













[au COLD ROLLED STEEL STRIP 





, for all purposes up to 21 wide 


IN ALL THICKNESSES 











OPEN FRONT 
PRESSES 


These Presses illustrate the ver- 


satility of our system of welded all 
steel Press frames, and we have made 
many very successful Machines of 
this type. In the photograph, the 
Machine on the left is a standard 
Press arranged to be permanently 
inclined, whilst the other two 
Machines have extended bolsters to 
take our customers’ tooling 

The frames, as will be seen, are 


reinforced round the gap, and are 


SHEET METAI 


easily capable of dealing with the 
working loads for which the Machine 
is designed. As with all our Presses, 
we make a special point of the slide 
guides, these being of the narrow 
guide type, with bronze liners, and at 
all points of the stroke the slide is 
adequately supported. Our designs 
permit the arrangement of the eccen- 
tric shaft across the frame with 
greatly improved 
forces, especially when offset loads 
are encountered, 

The slide adjustment is very 
accurate, and increments of .001 in 
can easily be 


applied Larger 


Machines have motorised adjust- 
ment 

Various drive arrangements are 
possible, but the most usual, for 
moderate strokes, is our solid 
eccentric drive, allowing very narrow, 
wear-free bearings, with low unit 
pressures, and easy withdrawal of the 
shaft without disturbing the bearings 

We should welcome your enquiries 


for all types of Presses, and should 


INDUSTRIES 


distribution of 


Jury 1960 


be happy to send illustrated Booklets 
of the different models at your 
request 


We are exhibiting 


at the International Machine Too! Exhibition 
Olympia 
STAND 117 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 
17 Lynedoch Cresc., Glasgow, C.3. 
————DOUGLAS 6586/9 


58 Victoria Street, London, S.W.1. 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12. 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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LYSAGHT’S 


LONDON WAREHOUSE 


St I, | rp I'y. lL, 


Ses IS 


HOT ROLLED COLD REDUCED BLACK & GALVANISED 


FROM STOCK 


JOHN LYSAGHT (SERVICES) LIMITED 
34/35, QUEEN STREET, LONDON, E.C.4 


Telephone: CITY 5070 
XD 


ACCREDITED SHEET STOCKHOLDERS FOR THE STEEL COMPANY OF WALES LTD 





Birmingham Office: White House, |//, New Street, Birmingham 2 
Telephone: Midiand 2827 
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automatic 


control 


for 
hot reversing 
mills 








“ENGLISH ELECTRIC’ automatic programming equipment 

gives the operator the equivalent of another pair of hands. 

After preselection of the rolling pro- 
gramme, using either Punch Card or 
Uniselector systems, the operation of 
the screwdowns, manipulators and mill 
speed is fully automatic. It also has the 
following advantages: 

@ Relieves the strain on the operator. 

@ Increases production. 

@ Improves the quality of the finished product. 
@ Reduces the maintenance costs. 
* 


Manual control is instantly available 





to the operator at all times. 
Dalzell Mill, Colvilles Ltd... . the first in 


Britain to operate on automatic control. 


’ 7 Ts 1 ¥ | WHT) 1? 
ENGLISH ELECT 
Bit ap , 48i 8G i 


= 
ALA NOR eee 









THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Metal Industries Division, Stafford 


WORKS: STAFFORD PRESTON RUGBY BRADFORD LIVERPOOL ACCRINGTON 


MT.5! 
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“STEEL SHEETS?... 


Roberts Sparrow, of course 


Accredited Sheet Stockholder of 


The Stee! Company of Wales Ltd.” 


fuwemm| ROBERTS, SPARROW 


24646 


& CO. LTD. 


ST. MARKS STREET, WOLVERHAMPTON. Groms: Attention W'ton 
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* 


for heavy outdoor all-weather work 






TWIN CURRENT RANGE 


HIGH range for plate welding 
LOW range for sheet metal work 
Rated to BSS 638/1953 for 
continuous duty at maximum current Load 20 kVA 


65 V at 50-310 A 
95 V at 40-220 A 


INFINITELY VARIABLE CURRENT CONTROL 

Over the full range. Current setting by handwheel. 

Indication from easily read scales mounted on machine top. 

HIGH POWER FACTOR 

The power factor is within the recommendations of the B.E.A.M.A. 
A built-in capacitor can be supplied if required. 

ROBUST CONSTRUCTION 

Heavily built oil tank, hermetically sealed to enclose 

the vacuum impregnated coils. 

LIGHT AND MOBILE 


Mounted on four wheels, the leading, 
pair swivelling for easy 
manoeuvrability. 


Range of ACTARG Toanefermers, 
transformers 


Air and Oil cooled MEDIA co Se ae sy oma 
v 
Oil cooied MASTA transformer os wn Lote Voteee reste 68 ¥ 70-440 A 
High Voltage range 95 V 50-300 A 
Air cooled MONTA transformer ° Low Voltage range SOV 30-200A 
High Voltage range = Vv 15-100A 
Two selected ae variable it 
Oil cooled MODULA (Tapped Choke) Low Vv. 50 v 2 OA A 


High Voltage range 80 V 40-185 A 
Swale fr electrodes of the timeeriic and deep penetrating tpEL and other 
special electrodes requiring high strik: 

Jes cmeteomibe cin Pee tangutind edlege cragitiater eemeatanbe dude 
or }-phase, 50 cycle A.C. systems. 

Special models availabe for other voitages and frequencies. 


MANUFACTURING CO. LTD. 


ACTARC WORKS 


NITSHILL GLASGOW, S.WA% 


Te ephone BARRHEAD 2293/7 Telegrams ACTIVARC GLASGOW 


LONDON OFFICE 





15 HERCIES ROAD, HILLINGDON, MIDOX. Telephone Uxbridge 865! /2 








i ieee itnanehtn orion: 
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BRIGHT STEEL STRIP * 
from stock 





* Bright Steel Strip—Mild and Spring- 
Coil and Lengths, 
Bright Annealed Spring Stee! Flats, 
Silver Steel—Round and Square, 
Bright Flattened Mild Steel 
wire with Round and Square edges. 











Stocklist from 


J. A. HEMMING LTD. 


4 Park Rd., Moseley, Birmingham 13. 





STAND 221 @ STREAMLINED DESIGN e ABSOLUTE RIGIDITY 
MACHINE @ ALL-STEEL CONSTRUCTION @ PRECISION BUILT 
TOOL e FAST AND ACCURATE SHEARING 
ene 4’—75 cuts per minute 14 ga.—75 cuts per minute 
e FOUR CUTTING EDGE BLADES e MECHANICAL HOLD-DOWN 
e RENTAL OR HIRE PURCHASE TERMS AVAILABLE 


KEETON SONS & CO. LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. Sheffield 42961-2-3-4 


er 
CRCIIKM A MEMBER OF THE FIRTH CLEVELAND GROUP sy) 
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is backed by the unmatched commercial 
and technical resources of 1.C.|. and 
Aluminum Company of America. 


was formed by these two great 
companies to give improved technical 
and supply service to industry. 


extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. 


delivers from stock the shapes and 
sizes most in demand by British users. 


sells through the world-wide 
sales organisation of 
imperial Chemical Industries. 


aluminium products are obtainable 
through your I.C.1. area sales office. 


if IlDd le 0) Imperial Aluminium Company Limited - Birmingham 

















inn Oe . 


4 MACHINES, 4 OPERATORS, 4 TOOLS 


EXCESSIVE FLOOR SPACE—LABOUR COST *729 each 


Dieing Press - 


| MACHINE, | OPERATOR, | MULTI-STAGE TOOL 


MINIMUM FLOOR SPACE—PRODUCTION RATE 140 per minute 
Ss INTERNATIONAL LABOUR COST 048% each ¢ 
MACHINE TOOL 


| SN EXHIBITION 1960 


Otympia-London June 28-July & 
STAND WNo's. 22 & 32! 


crn an 
Oe morn 
<= - — 


Overar (en 











Modern work study demands the CVA 
Dieing Press plus CVA progressive 


tooling, the most advanced in the field. 
Highest production rates plus absolute 
consistency — thats the CVA Dieing Press 
method, the millionth workpiece is as 
perfect as the first off the run. 

Let us show you how we can increase 
your production—most likely by five times 
the present rate ! 

Our knowledge is at your disposal without 
obligation—learn of the newest 
developments in the field of sheet metal 
automation. : 








SF 
DIEING PRESSES and 
TOOLING SERVICE 





(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE PORTLAND ROAD HOVE SUSSEX 


a wOVE € > s Portsiade 


EB 


LONDON - BIRMINGHAM GLASGOW MANCHESTER BRISTOL 
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wat = . te 12 


Falephone: MUDinnd 6246 (6 Vines) Telegrams “Capable, Birmingham”, 


Viaduct Works, 
Lonoon _ > Nerth Circular Road, 
WORKS pyscertae 
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4-HIGH STRIP MILL 
Photograph by courtesy of British Rolling Mills Led. 


FARMER NORTON 


HME ARTISTS 


=> 


Ren es ee 


> 
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HEENA* 


MULTIFS RM 





VNCUN CE 


A NEW 
16m.m. SOUND FILM ON 


his NAN 


wire and strip forming 


This 20-minute film is the 
first comprehensive production 
of its kind showing in clear 
and understandable form the 
intricacies of the automatic 
production of piece parts 
from wire and strip 


available on free loan 
























-— 
" ( 
wWwictK M AN ea LIM™MktkITE D 
Apply to PUBLICITY DEPARTMENT, BANNER LANE, COVENTRY. _ Telephone: Coventry 65231. 





549 F26 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to *‘ wheel-abrating ’. This high-velocity bom- 
STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal 
GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right —right from the 


A CLEAN START start 


el) Habershon..... 


(STAINLESS, ALLOY & CARBON QUALITIES) 





means quality in quantity 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 
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Deep draw work a speciality 


Also milling, drilling 
capstans and assemblies 


Corfield & Buckle Ltd 


TRAPALGAR WORKS MERTON ABBE 
Telepaone: w.merty 1144 (7 lines) 


CRIFFIN . 5 {BRAND 
: ” 


, 
POCA vd) 


BLACK STEEL SHEETS 
al A | MEDIUM and HEAVY MILD STEEL PLATES, 
\ |: " ’ | BARS and SECTIONS 
‘ GALVANIZED STEEL SHEETS, Corrugated 


’ : Py Y | and Flat 
\ AA @ | GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


BL if kK | WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


wv (; VAI VAY; D EXTRA LARGE FABRICATIONS 


Tania Smith and McLean Ltd. 


179 WEST GEORGE ST., GLASGOW, C.2 
VAD IL \J Phone: CENtral 0442 Grams: CIVILITY Glasgow 


Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Steel & 
iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow 
Kingston Galvanizing Works, Port Glasgow 











The illustrations show three typical Lancastrian Drawing Presses. 
At the top right is a 300-ton double action press. This press 
exerts 300 tons pressure on the main slide, 100 tons on the die 
cushion and has a bolster area measuring 54 in. x 48 in. The 
maximum daylight between bolster plate and blank holder is 
48 in., and the maximum depth of draw is 12 in. Overall height 
19 ft., width 8 ft., depth 4 ft. 6 in., and width across platform 12 ft. 
The illustration top left shows a 1,200-ton triple action deep 
drawing press, and bottom right a 150-ton triple action drawing 
press. These are more fully described in other advertisements. 


Please mention *‘ Sheet Metal industries" when requesting further information from— 


Foster Yates & Thom Ltd. 


BLACKBURN, ENGLAND Telephone: Blackburn 4224 FOUN 
London Office: Terminal House, Grosvenor Gardens, S.W.1. Telephone: Sicane 2255 ; e- ro 


a < aoe 





A.R.O. MACHINERY Ce LTO 


SPOT WELDING GUN SPECIALISTS te 


LONDON SW. 13 


TEL. RIVERSIDE 54 34 


An A.R.O. 410 Air-operated 
welding guri on metal furniture 
assembly at the works of 

Messrs. Schwartz-Hautmont (France 
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For welding the high-nickel alloys special electrodes have been developed to give the 
best results. Don’t spoil good materials by using the wrong electrode. 





MATERIAL 


METAL-ARC ELECTRODE 


MATERIAL 


MET/L-ARC ELECTRODE 





‘at’ Nickel 
Low -Carbon ‘at’ Nickel 

DURANICKEL* age harzenable nickel 
MONEL* 


‘x’ MONEL* 


rrosion-resisting alloy 
age-hardenable corrosion resisting 
alioy 

NI-O-NEL* corrosion-resisting alloy 
CORRONEL* 210 corrosion-resisting alloy 
CORRONEL* 220 corrosion-resisting alloy 
INCONEL® oxidation-resisting alloy 
INCOLOY®* heat-reststing alloy 


“131° nickel 
*131’ nickel 
*131" nickel 
*130" MONEI 
‘134’ K MONEI 


*135" NI-O-NEI 
CORRONEX* B 
CORRONEX* B 
*132' INCONEI 
INCO-WELD ‘a’ 








INCOLOY* DS 
NIMONIC* 75 
NIMONIC* 80A 
NIMONIC* 9C 


heat-resisting alloys 


BRIGHTRAY* B 
BRIGHTRAY * « 
BRIGHTRAY* F 
BRIGHTRAY * H 
BRIGHTRAY* S$ 


high-temperature electrical 
resistance alloys 








INCO-WELD ‘a’ 


NICREX* 4 OF 
CHROMAC* B 


NICREX* 3 
NICREX* 4 

OF CHROMAC* N 
INCO-WELD* A 
NICREX* 4 

Or CHROMAC* N 
NICREX* 4 

Or CHROMAC* N 





SEND 
FOR THIS 
BOOKLET 


* Trade mark 





Full details of welding techniques by all processes are given in our welding handbook, 
‘Welding, Brazing and Soldering of Wiggin Nickel Alloys’. Write for your copy 


NAME 


COMPANY 


ADDRESS 








We have available a 16-mm sound film in colour entitled ‘Welding of Wiggin High-Nickel Alloys’ 


which is available without charge for showing to engineering societies, training classes, etc. 


AY nenrvy WIGGIN & COMPANY LIMITED - WIGGIN STREET © BIRMINGHAM 16 


vee Mee 
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HYDRAULIC 


EXAMPLE 
FLATE BENDING PRESS 


The convenience and simplicity of CON- 
TROLLED HYDRAULIC PRESSURE 
harnessing almost limitless power, lends it- 
self to many applic ations and proves to he 
an increasing influence on the pattern of 
modern engineering design 

This type of press can be supplied in any reasor 
able length and capacity The illustration shows 
a 40 tons capacity press which is capable of bend- 


ng }” plate and accommodates six feet width. A 
single ram machine is supplied for plates up t 


The exampies we show of presses are only a 


small selection but enquiries for equipment 


covering an) applic ation of hydraulics 4° wide and additional rams are added to suit 

: size and power required. The power required 

receive careful consideration by _ the depends on the gauge of plate but also on the 
: “Fe width of the ‘ V * opening on the bottom too 

Hydraulic Division designers. This example has a 3” daylight and tools and 

a 6” stroke. It is operated by a high-speed pump 


When heavy loads are to be moved or heavy) 
pressures applied with precise control, 
Tangye Hydraulic equipment provides the 


Po ASK FOR CATALOGUE No. 797 


TANGYES LIMITED 


- SMETHWICK - BIRMINGHAM PHONE SME. II8I 


OFFICES AT LONDON MANCHESTER &€ GtasGcow FOR EMPERT AOVICE 








AD NO71 
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against faulty 


12 months guarantee ey "workmanship or design 


Specifically designed to reduce operator 
fatigue to the absolute minimum, high 
quality, high efficiency S.R.W. Resistance 
Welders give a proportionately higher 
productivity rate with consequent reduc- 
tions in overheads and operating costs. 
They are of extremely robust construc- 
tion and can be depended upon for 
complete reliability. 


BELOW 

70 K.V.A. Manually Operated Flash Butt 
Welding Machine. Welding capacity mild 
and alloy steels 2 square inches. 


ABOVE 

200 K.V.A. Air Operated Automatic Flash Butt 
Welding Machine, combining Preheating before 
Flashing, and has been specifically designed for 
general production runs. Welding capacity 
34 squore inches. 


Manufacturers of all types of Welding Machines 
including foot and air operated pivot type 
Spot Welders, Vertical Sliding Head Spot and 
ProjectionW elders with full electronic control, 
Seam Welders, Flash Butt Welders, Rivet 
Heaters, Auto Wire Butt Welders, Vertical 
Sliding Head Electric Resistance Hot Closing 
Machines with full electronic control of 
pressure and current. 


Good delivery, standard 

machines can be celivered 

ex stock, and the services of 
pet 7 mami > renenarerg STANDARD RESISTANCE WELDERS LIMITED 
welding problem. 


MAYPOLE FIELDS * CRADLEY - STAFFORDSHIRE 








"Phone: CRAdley Heath 69421 "Grams : Endurance, Cradley Heath 
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half a mile of 


HALF A MILE of Cellobond polyester/glass panels 
360 of them—damp down the waves in the Ship 
Hydrodynamics Laboratory Testing Tank at 
Feltham built by the Ministry of Works. They are 
used to cut the time taken between ship model test 
runs. The choice of Cellobond resin bonded glass 
fibre proves yet again the strength, durability, the 
resistance to rust and corrosion of this material 
More and more Cellobond polyester/glass is being 
used—because of its structural stability and the 
design freedom it gives. It is ideal for car and 
commercial vehicle bodies, chemical containers and 
ducting, equipment covers and for innumerable 
applications where dependability is all-important. 
For full information about Cellobond polyester 
resin please write for Booklet No. 106 








CELLOBOND 


polyester/glass 


Cellobond is a reg'd trade mark 
Wave damping panels for the 8.H.L. 
Testing Tank were made 

by Miles Structural Plastics Ltd., 
Shoreham Airport, using Cellobond 
polyester resins. 








A COMPANY IN THE 
British Resin Products Ltd Be a es \_BRP 





SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 0151 
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LN 


w= @ hydraulic 
) drawing 





presses 


Single and Double Action Type with bottom cushion. 


The Press illustrated is of 500 tons capacity with 


bed 98” = 60”. 
Presses built to customers’ individual requirements. 


REED Presses are also available for Forging, 
Extrusion, Baling, Cold Flow Forging and Metal 


Working of all descriptions. 


‘REED BROTHERS (eneineerinc)irp woo.wicn "7611/6 


Grams 


REPLANT WORKS. WOOLWICH INDUSTRIAL ESTATE, LONDON, S.£.18. ENGLAND _—rePLawT, LONDON. S.E.18 
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IGNITRONS 

























AEl ELECTRONICS DATA SHEET 
Subject IGNITRONS — RATINGS 


Welder types 











| I Maximum Demand*| Maximum average® Temper e 
ypes (kVA) anode current a 
(Amps.) . 

BK 22 450 15 
BK 24 1200 140 — 
BK 244A 1200 | 140 Integral 
BK 24B 1200 140 Clamp on 
BK 34 2400 | 355 - 
BK 344 2400 } 85 Integral 
BK 34B 2400 355 Clamp on 
BK 42 600 | 56 — 
BK 424 600 56 Integral 
BK 42B 600 | 56 Clamp on 
BK. 6¢ 100 22-4 














* Ratings are for welder control service with two vaives in inverse 
paralle! at any voltage trom 250-600y. r.m.s 











Associated Electrical Indu s 
} Rectifier types 
manutacture the widest range yp 
ig ns in the United Kingdor oe - —T —— —_ 
one ‘ Type Maximum peak voltage 7 Aaximum average c ent 
moreover all AEI ignitrons are inter- (Kilo volts) | at peak voltage 
} j | (Amps.) 
angeable with the corresponding 
changeable | oor ae ne / 
American types. Whatever the job, BK 46 + = 
from the AEI lists you can select the BK 56 { 0-1 130 








right valve 


Write for Leaflet 5851-8 


t Tentative ratings 





ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


NCOLN, ENGLAND 
ELECTRONIC APPARATUS DIVISION LI 
asa? 
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No. 48L 
Stamping Trimmer in use 
trimming and forming bead 


Illustration by courtesy cf 
Apsley Metal Products Ltd., London 


THE QUIGKWORK STAMPING TRIMMER 
TRIMS BEADS FORMS 


@ it handles most pressings in a single plane, whether circular, 


(Ss INTERNATIONAL | rectangular or irregular, with or without flash, from very 

& MACHINE TOOL large, down to quite small sizes. 
EXHIBITION 1960 

—a ae Boe It saves the cost of expensive trimming dies on short runs 


STAND and cuts down valuable press time on long runs. 


No. 25 In forming and beading operations it can produce work 
g § Op Pp 
GRAND HALL difficult by any other method, at economical tooling costs. 


See the No. 48L Model equipped 
ith ling for forming offset . , . ‘ . — 
paid 6 6 @® 6Made in various sizes, with maximum capacities from 18g. 


on pan lids. 


Also other special! sheet metal to * in. mild steel. 


working machines. 


Send for illustrated leaflet. 


OLIVER Wo 0MERr 0.72 


MAN 
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Nickel 


EFCO-Udylite Bright Nickel and Chromium 

























ensures a finish that is durable and 
reflects the high quality of coat hooks, 
hinges and window furniture made by Thos. 


Crompton and Sons Ltd. 


and Uhromium 


An Efco-Udylite automatic plating 
machine is used for the high output 


of these fine products. 


= at 


| Thomas Crompton « Sons Ls 


a exh 
\ 

4 
oy ny ‘we cif 


“7 ze 


feo Udy ite EXTENDED JUNIOR AUTOMATIC PLATING MACHINES 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 
SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 




















cm 





EST?1890 


FERROUS and NON-FERROUS 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, 


GALVATITE, SPELTAFAST, ZINC PROTECTED, 
TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 
BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 


BLUE PLANISHED, 


Et Fat, eee See 
aicng ; - y 
7 eee Dis 2 . 








WILBRAHAM & SMITH LTD. 


260 GRAY’S INN ROAD, LONDON. W.C.! 
Phone: TERminus 6400 (I2/ines) Grams:"METINGEN. KINCROSS, LONDON” 
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production 
problem ? 


automation 


can be 
Simps a) the answer 





AUTOMATION DIVISION 





lead Special purpose machines designed 


and built to increase your productive 


in capacity and/or reduce labour costs. 


automation 
° Specialists in press shop 
design automation. 


J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 
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Steel by 
of SHEFFIELD 





B® 


The latest and most efficient plant, 


best raw materials and most careful planning ensure 
that steels by LEE of Sheffield used in the 
production of so many of the things we take for granted in industry 
and commerce, are of the highest quality. 


Cold Rolied Miid and High Carbon Steel Strip Trubrite Stainless 
Steel Strip ' High Tensile and Flat Wires * Bright Steel Bars 
Trubrite Staintiess Steel Wire 


ARTHUR & SONS LTD 


Head Office & Works: Trubrite Stee! Works, Meadow Hall, Shefficid. Tel: Sheffield 367272 
London Office: Stafford House, 40/43 Norfolk St, Strand, W.C.2. Tel: Temple Bar 7187/6 


Birmingham Office: 191 Corporation St., Birmingham 4. Tel: Central 6801/2 
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— increase the efficiency 


of your 


SHEET-METAL 
DEPARTMENT with 


the 


ECKOLD 
PICCOLO 


Typical forming operations, the 
illustration (bottom right) is a stretching 
Operation using one type of Beak-shaped 


Too! supplied with the machine 


Ideal for the rapid cold-forming, by the process 
of shrinking and stretching, of metal into a variety 
of shapes. 

The ‘‘ Piccolo ’"’ is a small, versatile and mobile 
machine of medium capacity. Easily moved from 
one shop to another. 

The complete body can be adjusted through a 
wide angle to suit shaping of large-area com- 
ponents. The shape of the lower holder enables 
cylindrical forms to be accommodated. 
Sheet-Metal Plate Capacity: Steel and Copper 
16 s.w.g., Brass 14 s.w.g., Stainless Steel 19 sw.g. 
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“IF YOU THINK YOU CAN AFFORD TO DO WITHOUT 
THE NEW GKN SPARK MACHINE 


DON'T GOME AND SEE IT 
On M. C. Layton Ltd's 


otand 204 


at the International Machine Tool Exhibition, Olympia. 
dune 25th = July 8th 


With the new GKN Spark Machine, the production 
of intricate shapes by electro-erosion is faster than 
ever; the range of finishes obtainable has been 
extended ; and both capacity and accuracy have been 
increased. Installation and operating costs, however, 
are surprisingly low. 


¢ K N spark machine 


NED BY THE KN GROUP RESEARCH LABORATORY 


You can see models Br and B2 of the GKN Spark 
Machine in action at the International Machine 
Tool Exhibition. In forming your opinion of 
them, forget about their good looks, sturdy engin- 
eering, and unusual compactness: think of their 
performance! 


Manufactured by 


Welsh Metal Industries Ltd 


Caerphilly, Glamorgan 


Sole Agents: M. C. Layton Ltd., Abbey Wharf, Mount Pleasant, Wembley, Middx. Rudkin & Riley Ltd., Cyprus Road, Aylestone, Leicester. 





The U.X. Alloy Indefinite Chill Roll offers the 
maximum resistance to firecracking and spalling in the rolling 
of PLATES. U.X. has been outstandingly successful The U.X. Alloy Roll 
when used for work rolls in 4-High Reversing Plate Mills and is described fully in our 
also in the earlier stands of 4-High Continuous Hot brochure “* ROLL 
Strip Mills. The alloys present ensure that the rolls wear MAKING,” which shows 
with the minimum fall-off in surface hardness until this and many other 


types of roll manufactured 


the working life is completed. 
by DAVY-UNITED. 


DAVY AND UNITED ROLL FOUNDRY LIMITED 
BILLINGHAM, CO. DURHAM 
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“Automation” conjures up 
visions of enormous plants, 
but to Udal it is a convenient 
word to embrace the many 
ways we have devised of 
doing jobs efficiently and 
mechanically, for many lead- 
ing manufacturers and also 
for quite small concerns. 
Udal automation stems from 
a long experience of press 
shop problems, so although 
we take an imaginative ap- 
proach, we have our feet 
firmly on the ground. We 
should be happy to discuss 
automation with you, par- 
ticularly where press shop 
applications are concerned 


You can depend on Udall. 


j. P. UDAL LTD. 

Safety and Production Engineers, 
interlock Works, Court Rd., 
Birmingham 12. 


Tel: CALthorpe 3114/6 
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—specially designed for arc welding 

4 Carbon Dioxide cylinder of new constructior 
able. When full with 50 Ibs. of liquid CO, it 
more than the present full 28 lb vylinde 


handling and storage 





The cylinder, fitted with a plasti pho 
conjunction with the heater, ensures constant 
content throughout withdrawal. (In a convention: 
considerable variation in moisture content i 

The new 50 lb. cylinder will be specially painte 


handled to avoid confusion with other type 


SUPPLY Bulk Liquid and Cylind 
STORAGE Installation and Mair 


itenance 


THE DISTILLERS COMPANY LIMITED - CHEMICAL DIVISION 
Carbon Dioxide Department - Devonshire House 

Piccadilly - London W1 - MAY fair 8867 

Sales Offices 


Southern Area 
Broadway House, The Broadway. Wimbledon SW19. I 


Northern Area: Queens House, Queen Street, Manche 





PITZMANN & PFEIFFER 


DEEP DRAWING 
OPEN FRONTED 
SPECIAL PURPOSE 


WELDED FRAME 
PILLAR 
CONSTRUCTION 


SINGLE 
DOUBLE 
TRIPLE ACTION 


HYDRAULIC 
PRESSES 


3 zy + 
ip te & 
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160-ton Deep Drawing Press, table 36” x 36’, stroke 28”. 


EMBASSY MACHINE & TOOL CO. LTD. 


248 WATFORD WAY, LONDON, N.W.4 ; Phone: SUNNYHILL 2829 
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HIGH 'SPEED STEELS... 
| LAA 





| : Zaz 
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..- for all cutting tools 


The high production rates achieved in cutting both soft and 
hard materials in the modern machine shop are ina large measure 
attributable to the efficient use of high speed steel tools. 

Firth Brown high speed steels are distinguished among tool 
materials by their ability to develop by appropriate heat treatment 
an cutstanding combination of the principal characteristics required 
in cutting tools, namely hot hardness, wear resistance and 
toughness, enabling them to retain their cutting ability at speeds, 
feeds and depths of cut. 

There is a Firth Brown high speed steel for your every need 

write for Publication No. 224 (Section 7) for further details. 


tile 
ALLOY STEELMAKERS + FORGEMASTERS + STEEL FOUNDERS HEAVY ENGINEERS 


JOHN BROWN LIMITED ° SHEFFIELD ° ENGLAND 
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Getting entangled with a welter of competing firms 
all plugging separate pieces of product finishing equip- 
ment is a frustrating, staff-consuming trial of strength 
—a trial in which the overall view of a complete finish- 
ing system can easily be lost. That is why so many front- 
line manufacturers have long since pensioned off the old, 
piecemeal approach to product finishing and now dele- 
gate the whole responsibility to a single, specialist 
organisation—Lysaght-DeVilbiss. 

With no narrow interests to serve, Lysaght-DeVilbiss 
have the broad view and dedicated skill born: of more 
than fifty years’ specialisation. They design, manufac- 
iabea:) and install complete finishing systems, from metal 
pre-treatment to final stoving. For a sound, unbiased 
opinion on the surface coating system best suited to your 


product, speak to Lysaght-DeVilbiss without delay. 


No obligation, of course. 


LYSAGHT-DEVILBISS 


a 
a 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL WORKS LTD 





47 HOLBORN VIADUCT LONDON ECl TEL: CITY 4361 
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The sulphuric acid regeneration plant recently installed 
by John Thompson (Dudley) Ltd., at the new Brinsworth 
Mill of Steel, Peech & Tozer, is probably the largest of 
its kind in this country. The complete plant ts capable of 
treating all spent pickle liquors from the continuous 
strip lines in the mill, and provision has been made for 
doubling the capacity of this plant at a future date to 
meet the demand when the mill is working at maximum 
capacity 

In addition to the above there ts installed a large 
neutralisation plant for dealing with all waste effluents 
from the continuous strip lines These plants are 
larger than any likely to be required in the wire industry, 
but the same principles are applicable to plants on a 
smaller scale and of smaller capacity, which would be 
of considerable interest and value to the medium and 
large wire mill using sulphuric acid 
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Treatment 

of Waste Acid 

and Effluent 

from Continuous 
Strip Pickling Lines 





JOHN THOMPSON (DUDLEY) LTD DUDLEY WORCS. 














BROMFORD 


IRON & STEEL CO. LTD. 


BROMFORD LANE, WEST BROMWICH, STAFFS 
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CINCINNATI 
v/ . 


The unique construction of Cincinnati 
Guillotine Shears means maintained 
accuracy, higher production, reduced 
operator fatigue and exceptional 
versatility. Square shearing, mitre 
cuts, notching and slitting are all 
regular operations. 

Please write for your copy of the 
Cincinnati Guillotine Shear Catalogue. 


The CINCINNATI SHAPER CO., LTD. 27807085 IN eNctANo AND wate: 
F. H. JONES (MACHINE TOOLS) 


GUILLOTINE SHEARS 





A wholly-owned subsidiary of The Cincinnati Shaper Co., Cincinnati, 
Ohio, U.S.A. LTD. 
FEEL PARK PLACE, EAST KILBRIDE, GLASGOW Hove < London - Birmingham & 


Telephone: East Kilbride 20641 Manchester 
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O A\y Bu ope’s fastesg and most svenll 
reveksing strip mills. lcludes —- 
electronically controlled programmed productipa. ining its 
s 
exper\ence, We have strengthened the recognised of [quality 
in our\wide range of Cold Rolled and Hardened a re¢ 
pili¢y are 
ta 
advancements in xolling techniques. Remember Brand 
Steels are \made ohly by }. B. & S. Lees Limited onmwich. 
The name that stands for jQuality and Service. 


A HARPEA GROUP. 
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Photograph by courtesy of Compagnie Francaise des Metaux 


Two-high Reversing Hot Mill for aluminium 
installed by Robertsons at the works of 
Compagnie Francaise des Metaux. 


Rolls 32 64°. Speed 400 feet per minute. 


W.H. A. ROBERTSON & CO. LTD. 
BEDFORD + ENGLAND 
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HOT-DIP ALUMINIZED STEEL SHEETS 


The “‘ALUDIP” process combines the strength 
of Steel with the heat resistant and anti-corrosive 
qualities of Aluminium 


Some of the advantages of ‘‘ ALUDIP”’ 


“ALUDIP” is the only coated steel on the market 
e in its price range offering Efficient Protection up 
to temperatures of 700 750° C. 


HEAT RESISTANCE 


CORROSION 


Experience shows that “ALUDIP” sheets will give 
* a longer life than other coated metals, especially 


in sulphurous atmospheres. 


. It can be fabricated by the usual metal working 


FABRICATION processes, including welding and moderate stamping 


and drawing. 


FINISH % No further protective finish other than decorative, 


need be required. 


Some of the uses of ‘‘ ALUDIP”’ 


@ Silencers, exhaust ducting and flues. 


@ Gas and Electrical Equipment for domestic and 
industrial uses. 


Architectural construction; exterior and interior. 


a 
@ Low Temperature Furnace Linings. 
> 


Grass and Grain Drying Equipment. 


@ Heat Exchangers, etc., etc. 


THE PROCESS WHICH UNDOUBTEDLY FILLS A RECOGNISED 
NEED FOR A RELATIVELY LOW PRICE HEAT RESISTING 
AND CORROSIVE RESISTANT METAL 


For further particulars please apply to: — 


COATED METALS LIMITED 


Head Office and Sales: PALMERSTON HOUSE, 
BISHOPSGATE, LONDON, E.C.2 


Telephone: LONDON WALL 1315 
WORKS: Bridgend, Glamorgan 
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... but when you want restrainers A 


in acid pickling of 


ferrous metals 


use | 
GALVENE and STANNINES 106, 110, NS and RTA 


Supplies are readily available of these products which are 
consistent in quality and so easy to apply. I.C.I. Dyestuffs 
Division Chemical Pamphlet No. 2 gives full information. 


Copies available on request. 


aay IMPERIAL CHEMICAL INDUSTRIES LTD. LONDON, SWI 

















E. W. BLESS (ENGLAND) LIMITED CITY ROAD : DERBY 
LONDON OFFICE: 2-3 THE SANCTUARY . WESTMINSTER ° s.Ww.i 











_ AT YOUR 
SERVICE 


COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also 
plates up to jin. inclusive 
-HEAREI I i ry 


WOLVERHAMPTON 
Mitre Works, Eagle 


Teleph - . 
BRISTOL 

Rosegree 

Telept 


LONDON 
Talbot Road, We 
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These 180 kW Birlec bell furnaces at the 
works of Joseph Sankey & Sons Manor 
Works Ltd., Wolverhampton, have been in 
stalled for the high temperature annealing 
of hot-rolled silicon steel sheet for trans- 
former cores. Two more Birlec installations, 
totalling a further ten bell furnaces, forma 


substantial part of Sankey’s annealing 





capacity. Some 450 tons of transformer 





sheet, with a finished value exceeding 


F Oo R M l N G T H 3 Cc Oo R 3 £36,000, are treated each week in Birlec 


C= 2 8 ee 
AOU 






The cost of a furnace is not necessarily 


its purchase price. Even a brief interruption 


in production may cause severe losses in 
output and serious inconvenience. The pur- 
chaser of a Birlec furnace can be confident 


that the equipment will not omy meet his 


(ddl 


specification, but will give uninterrupted 





trouble-free service 
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PARIS IN 


HOSE delightful attributes which have so 
justly earned for Paris its reputation as the 
gay city were very much in evidence during the 
last week in May this year and provided a 
charming setting to an event of some significance. 
For it was in Paris, on May 23 last, that the first 
full-scale technical meeting of the International 
Deep Drawing Research Group began. 

This International Group was conceived in 
1957 at an informal meeting of experts in the 
field of the deep drawing of sheet metal, rep- 
resentative of a small number of European 
countries. At this meeting it was agreed to 
initiate a measure of collaboration in research 
into deep-drawing problems, with the major 
emphasis laid initially on investigations into the 
suitability of the cupping test, devised by 
Professor H. W. Swift, as a means of assessing 
the suitability of sheet metal for deep drawing. 
Since this original meeting a number of other 
countries have expressed interest in the aims of 
the Group and have commenced participation 
in its joint investigational work. The Paris 
meeting was convened primarily in order to 
discuss progress, and to determine whether any 
extension of the field of activity of the Group 
should be contemplated. 

It was however decided that such a meeting 
provided an excellent opportunity for the 
discussion of sheet-metal-forming topics on a 
broader platform, and in consequence, the 
International Deep Drawing Research Group 
collaborated with the Société Francaise de 
Métallurgie in staging a three-day Colloquium 
on “Sheet Metal Forming and Methods of 


THE 


SPRING 


Testing.”” This Colloquium was attended by 
over 250 delegates representing 15 nations and, in 
all, over 30 papers were presented and discussed. 
It is hoped to publish in subsequent issues 
of this Journal a substantial proportion of these. 


At the I.D.D.R.G. administrative meeting, 
which was held after the Colloquium, eight 
nations were represented and took the initial 
steps towards giving the Group a more formal 
constitution. The British delegation at this 
meeting was led by Dr. J. G. Wistreich (Head 
of the Mechanical Working Division of 
B.I.S.R.A in his capacity as Chairman of the 
British Deep Drawing Research Group of the 
Institute of Sheet Metal Engineering, which is 
the British member body of the International 
Group. Agreement was reached at this meeting 
for a limited extension of the immediate in- 
vestigational programme of the I.D.D.R.G. 


The aims of this International Group as at 
present envisaged have met with considerable 
and enthusiastic support from nations inside 
and outside Europe, and this support can be 
expected to grow in the near future. It is also 
abundantly clear that organized research into 
problems attendant upon the usage of sheet 
metal features much more prominently in the 
research programmes of overseas countries 
than would appear to be the case in the U.K. 


The potentialities of sheet metals as materials 
of construction are still very far indeed from 
being fully exploited and a much greater effort 
in organized research and investigation is called 
for than is evident at the present time. 
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The SENDZIMIR 
PLANETARY 


Principles of Operation 


and Theory of Rolling 


By R. TOVINI 


HE hot-rolling of flat products is a fairly old 

form of metal working. Its invention is 
generally attributed to Leonardo da Vinci, since 
he left behind him the first sketch of a rolling mill 
which has survived up to the present day. 

From those far-distant times up to about 30 years 
ago, methods of rolling remained substantially 
unchanged and improvements consisted in increas- 
ing the dimensions of the mills and the force 
applied and in mechanizing all the operations which 
could not conveniently be performed manually. 
Throughout this period, sheets and plates were 
reduced in thickness by passing them repeatedly 
through the same pair of rolls, the gap between 
which was progressively reduced after each pass, 
uptil the desired thickness was obtained. This 
method of rolling is still widely used even today 
for other than mass production, although the lengths 
which can be handled are restricted and one or 
more intermediate reheats are necessary to obtain 
high reduction, since temperatures fall appreciably 
owing to the duration of the operation. In addition, 
as in all intermittent processes, special precautions 
have to be taken if a uniform and high-grade 
product is to be achieved. 

The continuous rolling mill has eliminated all 
these limitations, by the use of a succession of roll 
passes of gradually decreasing thickness, so that 
the reduction from the initial to the final thickness 
is effected so quickly that the material cannot cool 
off sufficiently. 

Naturally the workpiece, once its front end is fed 
into the last pass, remains gripped by the whole 
series until its tail leaves the first pass. It is thus 
apparent that it is necessary to regulate the speed 
of each pair of rolls accurately between one pass 
and the next so that a constant volume of material 
passes through in unit time. 


This requirement calls for a somewhat sensitive 
speed control, particularly at the high speeds used 
in practice, and explains why a solution which 
appears so simple and intuitive and which clearly 
offers widespread economic and_ technological 
advantages has had to wait for introduction until 
sufficient progress has been made in the field of 
electrical speed-control gear. 

It will be apparent that in the continuous rolling 
mill there can be no question of any intermediate 
reheating and that, therefore, the rate of cooling 
of the strip in passing through the successive roll 
stands imposes a fixed minimum value on the exit 
speed at the last stand, and if this is not attained, 
final deformation will take place below the critical 
temperature. 

This exit speed will be the greater, the smaller 
the final thickness and the greater the distance 
between two successive stands, or the diameter 
of the rolls, or the width of the strip. 

Apart from considering the problems to be solved 
at these high speeds, it should be emphasized at 
this point that a continuous rolling mill is obliged 
to operate at high speeds and, therefore, must have a 
high hourly output. In addition, as a consequence 
both of the sensitive control required, and of the 
quantities of heat involved, a considerable time 
is required to recover the optimum working con- 
ditions after each stoppage of the mill as well as 
after any change in the rolling specification, which 
reduces the flexibility of the continuous rolling 
mill and thus makes it principally suitable for mass 
production. Furthermore, the high investment 
capital required for a unit comprising many roll 
stands with electrical controls so complicated as to 
constitute a substantial proportion of the total cost, 
makes it necessary to obtain very high outputs to 
reduce the depreciation costs. 
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ROLLING MILL... 


FTER a brief descriptive outline of the action of the mill, there follows an analysis of the elementary principles of the 


plastic deformation of a slab in the rolls. 


From this a series of mathematical expressions is derived correlating displacements, strains, velocities, stresses, torques 


and power 


It is shown how application of the elementary theory thus developed can enable the necessary calculations to be made for 
ensuring the proper working of the mill and the correct dimensioning of its components, as well as helping the explanation of 
some particular aspects of this method of rolling, such as the question of vibration, the surface corrugation of the strip, the 
backthrust and its reversal and how to make suitable quantitative allowances for these factors 


The method enables a closer investigation to be made of the technical process and should be of use both to design engineers 


and to mill operators 


The planetary rolling mill originated in an idea 
even simpler than that of the continuous rolling 
mill. The sequence of passes designed to obtain 
the final cross-section is obtained in this case by 
working on a fairly restricted area of the material, 
and thus in a time short enough not to permit 
any appreciable loss of heat in it. In fact, it is 


observed that during the rolling process the tem- 
perature of the work-piece is increased as a result of 


the contribution made by the work of deformation. 


Fig. 1 (a 


General view of planetary hot-rolling mill of SAFIM, S.p.A., Milan. 


Thus, two basic advantages are obtained, that of 
being able to effect the deformation in a very short 
space of time, 1.e., in a single machine, and that of 
permitting a low minimum speed and hence a low 
minimum hourly tonnage. In addition, no control 
problems arise as there is no set of machines 
which must be made to synchronize and maximum 
flexibility is possible as regards the production 
of small quantities to different specifications. 

Furthermore, it will at once be realized that the 


Control stands in the foreground. In 


the background, from the left are the holding furnace, the rolling mill and feed rolls, the looper roll, the two-high plamshing 
mill and the run-out roll table 





cost of a rolling mill of this type, consisting of a 
single stand, even though of fairly complex con- 
struction, will only be a fraction of the cost of a 
continuous mill, normally consisting of 12 roughing 
and finishing stands. 

The planetary rolling mill appears, therefore, to 
offer considerable interest to undertakings of medium 
size, rolling a comparatively small but highly varied 
tonnage, and for whom the investment involved in 
the acquisition of a continuous mill would neither 
be possible nor by any means reasonable. 

At present there are four planetary rolling mills 
operating on an industrial scale in the Western 
hemisphere, two of which are in Great Britain, 
one in Canada, and one in Italv. All work on the 
Sendzimir principle. It has also been reported 
that, recently, a planetary rolling mill has been 
brought into operation in Russia. 

Italy has the largest mill constructed up to the 
present, this being capable of rolling strip up to a 
width of one metre (39 in.). 

Articles have already appeared in British and 
American journals on installations already con- 
structed, although the first of these has operated 
on an industrial scale only for a little over five years. 
The structural features have been illustrated and 
many of the characteristic working features and 
the technological results obtained. 

As yet, however, no detailed study of the rolling 
process has been made, starting from an elementary 
analysis, and proceeding to the formulation of the 
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Fig l b General 
view of mil stand with 
planetary rolls removed 





general laws governing it, which may facilitate the 
interpretation of the practical results already 
obtained and to forecast those which may be 
attainable in the future. 

The present author has endeavoured to deal with 
this problem in the hope that the theory thus formu- 
lated may be useful in eliminating the defects of 
which have gradually made themselves apparent 
in the working of the process and in arriving at the 
conditions for improved utilization of the method. 


(a) Brief Description of the Mill and the 
Rolling Process 

The planetary rolling mill consists of a pair of 
backing rolls of large diameter, around which rotate 
two sets of working or planetary rolls of small 
diameter (Fig. lc). The latter are fixed at the two 
ends between large rings, termed cages, more or less 
resembling the race rings of a large roller bearing. 

The material to be rolled, fed in the form of wide 
blooms or slabs, is reduced in thickness by the 
successive action of a large number of rolls passing 
over it, gradually compressing and elongating it, 
and passing it out in the form of strip. 

As already explained, the novel idea in the process 
consists in concentrating the reduction on a fairly 
restricted area and accomplishing this in a fairly 
short time, without allowing the material to lose too 
much heat. The work of deformation of a single 
pair of rolls is here somewhat less than that of a 
corresponding pair in a four-high roll stand. 
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Diagram of planetary roll system 


Fig. 1 


The number of successive operations required 
to obtain a predetermined reduction of unit thick- 
ness is consequently fairly large, for which reason, 
the action of a planetary rolling mill can be imagined 
as being equal to that of a large number of four-high 
rolling stands. 

In the case of steel, the reduction must be effected 
n the hot state for obvious reasons of stressing 
and hardening, but in the case of other materials 
with sufficient plasticity and resistance to hardening, 
there is no objection to cold-working. 

The actual planetary assembly is completed 
by a pusher device for feeding the slab through the 
rolls, consisting most usually of a pair of two-high 
rolls which combine the pushing function with that 
of a sizing pass. 

On the delivery side there is usually a tensioning 
roller, which is not indispensable but useful to 
improve the flatness of the sheet. 

In the planetary assembly proper, the drive is 
generally applied to the backing rolls and trans- 
mitted to them through friction to the working 
rolls. There is no objection to driving the working 
rolls directly, through their cages or any other 
system for transmitting the force required for 
rolling, so leaving to the backing rolls the sole 
function of preventing springing of the working 
rolls. 

The drawing (Fig. 2) shows four pairs of plane- 
tary rolls C, of a diameter d rotating around backing 
rolls C, of diameter D. These rotate loosely on 
their own spindles which are in turn connected 
radially with the cage G, the rolls being continuously 
pressed against the backing rolls in such manner as 
to obtain perfect adhesion. Their spindles may, 
however, be permitted a slight play in the tangential 
direction to enable them to move with reference 
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to the cage during the rolling process. In rotating 
about the centres O, of the backing rolls, the 
planetary rolls form on the two faces of the slab, 
approximately cylindrical impressions of a diameter 
D-+-2d, obviously restricted to a short arc. This 
arc has an opening slightly greater than the angle 
of bite «, for reasons which will presently be 
apparent. 

The angle of the bite which corresponds to the 
angle at which the surface of the slab comes into 
contact with the planetary roll is determined by 
the values of the diameters and the thicknesses as 
follows :— 

H 

D+ 

where H is the ingoing, and / the outgoing thick- 
ness. 

The kinetic theory of the planetary assembly is 
based on the assumption that the contact between 
the planetary rolls and the backing roll on the one 
hand and between the planetary rolls and the slab 
on the other hand is such that sliding never occurs 
between the two surfaces. In such a case, the 
motion of the planetary roll is always a “ rolling 
over,” both with reference to the backing roll and 


cos «,=] 


Fig. 2.—Diagram explaining operation of planetary rolls 
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with reference to the slab, and the instantaneous 
linear speed at the points of contact R and § re- 
spectively is the same for the two bodies in contact. 

To produce these conditions, which are essential 
particularly in the case where the rolling force 
is transmitted by adhesion between the backing roll 
and the planetary roll, it is necessary for the surfaces 
of the rolls to be such as to ensure an optimum 
coefficient of adhesion. 

As is clearly seen, in the conditions described, 
the rotational motion of the planetary rolls is 
strictly determined by the number of revolutions 
of the backing roll (m,) and by the rate of advance 
of the slab (V,,), as well as, naturally, the governing 
dimensions of the system, i.e., D and d. 

In other words, in regard to the rotation of the 
cage carrying the planetary rolls, the number of 
rotations m, thereof will be the same as that of the 
planetary rolls m,, except for smali variations 
during the working phase, due to the necessary 
play between the rolls as already explained. 

This also clearly implies that any possible 
variations in the speed of rotation of the cage from 
the value predetermined by the adhesion would, 
if the speed of the backing roll had remained 
constant, indicate slipping between the planetary 
roll and the slab or between the planetary roll and 
the backing roll, setting up abnormal forces, with a 
consequent increase in power consumption, local 
overheating and possible damage to the rolls and 
the surface of the rolled strip. 

Any variation of the cage speed from synchronous 
velocity is, therefore, a danger signal. 

The value of the cage speed equivalent to the 
speed of revolution of the planetary rolls is deter- 
mined by the following expression (see Fig. 2) :— 

as n, D+ V a/T™M, (2 
Ne an ee 2° seeee 
in which the sign ~ allows for the fact that V, 
~ V,. Generally speaking, in view of the small- 
ness of V,/xn, with reference to D, then simply : 
Ne D 
men 3 B+: 
(6) Simplifying Assumptions 

The first simplifying assumptions applied are :— 

(1) All the cross-sections of the slab remain truly 
vertical during the process of reduction ; in other 
words, all points in one and the same vertical 
plane of the slab move at the same speed ; 

(2) No elastic deformation of the rolls ; 

(3) Rigidity of the mill housings; hence, a 
constant distance between the roll spindles, in- 
dependently of the forces set up ; 

(4) No slipping between the rolls and no slipping 
of the slab under the planetary roll at the point S ; 

(5) The spindles of the planetary rolls always 
remain in the same vertical plane, parallel to the 
spindles of the backing rolls ; 
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(6) Constant speed of the backing rolls and 
cages. 

In addition, it is assumed initially that: (1) the 
motion of the slab is discontinuous and takes place 
between two successive impacts of the planetary 
rolls, in such manner that the slab remains stationary 
during the whole reduction and (2) only one pair 
of rolls acts simultaneously on the slab. 

Subsequently the case of a slab fed forward 
continuously, and the effect of the combined action 
of two adjacent rolls during a fraction of the contact 
period, as occurs in practice, will be considered. 

The values required to be determined in the 
present analysis are :— 


(a) Kinematic Factors : 

Instantaneous motion of the strip ; instantaneous 
velocity of the strip ; radial draft in each position 
of the rolls along the arc of contact. 


(6) Dynamic Factors : 

Roll-separating force; horizontal back thrust 
applied to the slab; resisting torque and rolling 
horse-power. 


PART I.—ELEMENTARY ANALYSIS 


Intermittent Advance of the Slab with Only 
One Pair of Rolls Acting on it 

Referring to Fig. 3, the roll preceding the roll 
shown in the diagram has, during the pass, im- 
pressed on the slab a curved reduction as shown 
at (1). This curved surface formed at the end of the 
preceding pass is in the position shown by the 
curve (2). Subsequently, on completion of that 
pass, the slab has been carried forward over a 
distance ‘‘ a”’ by which this curve has been moved 
into the position shown. The curve (1), being the 
envelope curve of the end points of the said plane- 
tary roll, is a circular arc, the centre of which is at 
O, at the instant at which it was generated. Subse- 
quently, as a result of the advance “‘ a”’ of the slab 
and of the displacement of the said curve (1), 
this centre is advanced through the same distance, 
moving to O,. Thus, an instant before the planetary 
rolls bite, the position is :— 

The circular arc (1) touches the surface of the 
slab and has its centre at O, ; 

O, represents the centre of the backing roll ; 

The curve (2) which is not yet formed, represents 
the envelope over the planetary roll which is about 
to make contact with the slab and is a circular arc 
with a centre O,. 

This line of argument is obviously valid for both 
the upper and lower rolls of the same pair. 

In the general case the position of a pair of 
rolls along the arc of contact is as shown in Fig. 3. 
At each instant, plastic deformation of the material 
only takes place in the region between the planetary 
rolls confined between the plane of entry and the 
plane of exit. 
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Fig. 3.—Position of pair 
of rolls along the arc of 
contact 





DF THE CENTRES 


VERTICAL PRQUECTION 








The material on the right of the exit plane and 
that on the left of the entry plane is not subjected 
to any change of form. In addition, assuming that 
the advance is intermittent, the material on the right 
of the exit plane is stationary in space while that 
on the left of the entry plane advances without 
changing its form until the planetary rolls grip it. 
Therefore, during the passage of the roils through 
the contact zone, the part of the front end of the 
slab which is on the left of the plane of entry 
advances in an unchanged form, as shown in 
Fig. 3, in which curve (3) represents the position 
of the front end of the slab which has advanced 
with reference to the centre-line O,O, through a 
distance “‘z + a.” In this expression, “z” 
represents the displacement corresponding to the 
reduction produced by the planetary rolls, while 
“‘a’”’ represents the discontinuous advance of the 
slab due to the action of the driving mechanism. 
Obviously the displacement “‘ z ”’ has a value which 
varies with the angular position of the roll. It will 
be seen from Fig. 3 that this value governs not only 
the speed of the slab end but also the radial depth 
of the pass through the planetary rolls and, conse- 
quently, the force acting on the rolls and the rolling 
power. Hence the displacement “‘z” appears to 
be a fundamental parameter. 


, 


(1) Instantaneous Displacement of the Strip, “‘ z’ 

The method used to find the expression for the 
displacement ‘‘z” is based on the fact that the 
volume displaced by the planetary rolls on the right 
of the exit plane must be restored in front of them. 
Thus, in Fig. 3, in the position of the rolls shown, 
the displaced volume is that lying between the 
curves (1) and (2) on the right of the rolls (hatched 
area). The disappearance of this volume corre- 
sponds to the advance of curve (1) into the position 
(3). Hence the volume which is cross-hatched 
on the left of the rolls must be equal to the volume 
which has disappeared on their right. Writing 
the expressions for the areas corresponding to the 
said volumes and equating them, the displacement 
“2” is obtained. 

Two factors somewhat complicate the direct 
determination of “‘ z.”". These are :— 

(1) That the thickness of the slab in the plane 
of entry varies not only with angle 6 but also with 
** 2”; thus in the expression for the hatched area 
to the left of the rolls there are two unknown 
variables, producing equations which can only be 
solved by trial and error ; 

(2) The expressions for the displaced areas, on 
account of their shape, particularly considering the 
curved portions below the rolls, are rather complex. 

To obtain a practical result, it is necessary to 
resort to calculating devices. One of these is to 
obtain first an imaginary displacement “ z,” 
and from this to determine a value of “‘ z”” by first 
approximation and subsequently a more correct 
value by second approximation. 

For the sake of brevity, the complete develop- 
ment of the analysis will be omitted, confining the 
treatment to giving the resulting expressions, 
which are used for numerical calculation of the 
values of “‘ z.” 

For clarity, the symbols used and their meaning 
will first be tabulated (see also Figs. 4, 5 and 7). 

r radius of the planetary rolls. 

R radius of the envelope over the planetary 
rolls. 
advance of slab between successive impacts 
of planetary rolls. 
thickness of slab. 
thickness of strip. 
thickness of slab corresponding to the 
intersection of the curve (1) with the 
planetary roll. 
thickness of slab corresponding to the centre 
of the arc intercepted on the planetary roll 
between the curves (1) and (3). 
thickness of the slab on curve (2) in the 
plane of entry. 
thickness of the slab on curve (3) in the 
plane of entry. 

= imaginary value of the horizontal advance 

of the curved surface of the slab. 
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Fig. 4 (left 


and Fig 


5 


right). 


Diagrams illustrating symbols used 
nm text 





(real) horizontal advance of the curved 
surface of the slab from position (1) to 
position (3). 

peripheral velocity of the envelope circle 
surrounding the planetary rolls. 

horizontal velocity of exit of the strip. 
angle to the vertical of the centres of the 
radius to the centre of the planetary roll 
in its general position. 

angle as above, of the radius to the inter- 
section of the equivalent plane with the 
curve (1). 

angle to the vertical of the radius passing 
from O, to the intersection of the equiva- 
lent plane with the curve (1). 

angle as above of the radius passing from 
O, to the intersection of the vertical plane 
passing through C with the curve (2). 
angle as above of the radius passing from 
O, to the point C. 

angle as above of the radius passing from 
O, to the intersection of the entry plane 
with the curve (2). 

angle as above of the radius passing from 
O, to the intersection of the plane of entry 
with the curve (3). 


radial draft for each position of the roll, 
measured along the radius passing from 
O, to the intersection of the plane of entry 
with the curve (3). 

arc of contact on the planetary roll. 
angular aperture of /. 

radial roll load. 

angle of F with reference to the vertical. 
torque opposing the rotation about O, of a 
single roll. 

rolling power for a single roll. 

horizontal force required to overcome the 
force F exerted by a pair of rolls, or the 
counter-thrust. 

angular position of the planetary roll in 
which reversal of direction of the horizontal 
component of F takes place. 

angular position of the planetary roll in 
which the draft is a maximum. 


The series of expressions required for the calcu- 


lation of the displacement of the strip “‘ z” is as 
follows :— 


2 v2rasing 
3 R 
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Fig 7 right 
Further diagram 
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used in text 








In a second approximation, the calculation of 
8), (9) and (10) can be repeated, using the value 
* thus obtained instead of ** z,.”’ 


oft 2 
It is seen that z = 2, when 
BC is horizontal (see Fig. 4). 
The thicknesses of the slab in the plane of entry, 
referred respectively to curves (2) and (3) are :— 
h, = h-+ 2R(l1 COS Sen 
h, h 2R (1 Cos &,.5 
In the position O, equation (8) would give 
a value of @,, = O, which is inexact. It is necessary, 
therefore, to apply another calculation which is 
more elaborate but accurate. 
As the value for “‘ z” in the first approximation, 
it is possible to put :— 
4 H—A 
a, a- ih 
from which, referring to Fig. 5, it is possible 
subsequently to calculate :— 


Beas 3,,, or when 


tan « 


180 deg. 
a r 
a z 

With (,, thus determined, it is possible to proceed 
as usual with equations (9) and the following. 

As a consequence of what has been already 
explained, the planetary roll does not release the 
slab exactly on the vertical between the centres but 
lags in contact and thus continues to exert its force 
for a small fraction of time beyond this position. 

It is interesting to determine the (negative) 
angular position in which the roll releases the slab, 
which will be called 2,. It is apparent that ihe total 
displacement of the strip, due to the entire action 
exerted by a single roll, when it has completed its 
pass, is given by equation (13), stated above. 

Hence, the distance O,O, at the end of the pass 
will be :-— 

H 


a- 


h 


z,+a 
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and, referring to Fig. 5 in which O, represents the 
position at the end of the pass, then :— 
2,+a a.H 

2R 

The length of the arc of contact with the slab 
is greater than would correspond to the angle of 
bite «, the value of which has been given initially 
by equation (1). Hence :— 

R (a, + 8). 

When the roll has reached position %,, obviously 
the speed of the strip V, is reduced to zero, and 
also the draft 4, and with it the force, the torque, 
the power and the counter-thrust; whereas, as 
already stated, the displacement attains its maximum 
value, already given by (13). 

(2) Exit Speed of the Strip, V. 

The speed of exit of the strip, \ 
from the curve of the displacement “ 
ing that :-— 

Vv dz dz 
ae Ae 
or, it can be calculated by approximation, as a 
function of the rate of deformation of the slab and 
of the instantaneous percentage reduction in the 
pass, according to the expression :-— 
Vv > h, h, 
. hy , 
(3) Specimen Calculation 

Using the group of equations obtained, from 
(3) to (10), it is possible to calculate the successive 
values of the displacement “‘ z” of the strip, for 
the successive positions of the planetary roll, 


te 


V.; can be derived 
”? remember- 
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and for any size of rolling mill or any combination 
of operating variables (thickness of slab, thickness of 
strip, rate of advance of the slab). It is a rather 
long and tedious calculation, both because it 
cannot be completed by means of a single formula 
but must be determined successively for each 
assumed value of the angle , i.e., all the values 
to which equations (3) to (10) refer, and because, 
to know how “ z” varies during a roll pass, it 
is necessary to introduce a considerable number 
of assumed points, or to repeat the calcula- 
tion for several positions, 1.¢c., values of 8. In 
other words, it is a question of calculating about 
400 numerical values which with the successive 
approximations required for the small angles, 
may easily increase to 450 to 500. On the other 
hand, it is not possible to adopt any other procedure 
without some loss of accuracy and completely 
falsifying the deductions following. 

It should be observed further that the calculating 
procedure is such that in itself it provides no “a 
prior: ’’ indications as to the variation of “‘ z”’ along 
the arc of contact. It is necessary to make the 
numerical calculation for a particular case, and to 
enter the values obtained in a diagram, to obtain 
a general idea and to draw the corresponding 
conclusions. 

In order to give an idea of the results to be 
obtained with the method illustrated here and of the 
development of the two quantities considered up to 
the present, the calculation has been compieted, 
taking diameter and thickness values appropriate 
for a rolling mill of 1,000 mm. (39.37 in.) width by 


-Calculation of V4, the Run-out Speed of the Strip from the Mill 


Data : Strip thickness 72 mm. (2.83 in Thickness in the run-out 3 mm. (0.118 in.). Envelope radius of planetary rolls 

686 mm. (27 in.). Radius of planetary rolls 76 mm. (2.96 in.). Intermittent advance 0.68 mm. (0.027 in.). Angle of contact 

18 deg. 15 min. Speed of cage 87.54 r.p.m. Peripheral speed of envelope of planetary rolls 378 m. per min. (1,240 ft. per 
min.) One roll only on arc of contact 


8 (deg. 18 16 | 14 12 


Bo (Eq. 3) (deg. min.) | 17.41*| 15.42?) 13.43%) 11.44°| 49" 3.50") 2.52% 1.53*| 0.554] 0 


Bol (Eq. 4) (deg. min.) | 17.44*| 15.45°| 13.46% 11.489 2.55) 1.56% 0.58") 0.034 
| | | | 


0.039 0. 476 | 0.870 15.65 | 


0.220 | 14.50 | 


Eq. 7) (mm 9.55 | 12.25 | 


| | | } 
Ben (Eq. 8) (deg. min.) | 17. a0" 15.29" 13.27%) 11.24° 2.15% 1.20%| 0.30°|-0.19° 0.41 


Bens (Eq. 9) (deg. min.) | 17.34"| | 15.33*| 13.334] 11.32" 3.53"| 3.04% 2. " 1.37% 0.56% 0.41 


z (Eq. 10) ) (am.) ~ Foes | 0.295 | 0.401 | 0.005 | 151 | 7.25 916 | 11.27 | 13.06 | 14.72 | 15.65 


6.17, 4.99 | 4.13) 3.55 


hs (Eq. 12) (mm.) “- 





| 15.00 
| = ie 


11.13 | 20.20 | 37.20 


Ve (Eq, 13) (m. per 
min.) ne 





= [67.10 | 53.35 | 41 20 | 30.77 | 22.00 


5.01 | 7.59 | 


3. 36 | 





| | 
vient ens |lenen ae 


9.42 | 
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the SAFIM company in Milan. The numerical 
results are tabulated in Table I and plotted against 
the position of the working roll on the chart in 
Fig. 6. 

It will be seen that on the same figure for angles 
of 8 < 6 deg., in addition to the full-line curve 
(not corrected), a second broken-line curve of the 
second approximation (corrected curve) is included, 
obtained by recalculating all the expressions from 
equation (6) onwards using the “ z”’ values instead 
of the “‘ z,’’ values. 

The shape of the curve V, clearly shows how 
the strip runs out from the mill stepwise, with a very 
appreciable variation in speed during the action of 
each roll. 

The concomitant action of a second roll somewhat 
modifies the development of V,, as will subsequently 
be apparent. 

To check the accuracy of the calculation, the 
mean, real exit speed of the strip has been compared 
with that obtained from the diagram in Fig. 6 
(mean ordinate value). 

In particular :-— 

Angle of contact, a, + §, 18 deg. 15 min. 
0 deg. 41 min. = 18.934 deg. 
18.934 


tn 4 
360 x 87.54 6.015 x 10 


Time in passing, t = 


min. 


Real mean speed, V Le ~ 


= ees 9? 
0.68. 3° 6015 26 

metres per min. 
Mean speed determined by graphical integration 
of the V, diagram in Fig. 6 = 24.9 metres per min. 

In view of the smallness of the discrepancy in 

the two results, it can be considered that the method 
explained is able to furnish sufficiently accurate 
results. 


(4) Radial Draft 

The radial draft is a value exactly defined in 
the case of ordinary rolling mills, where it repre- 
sents the thickness of the layer which is removed 
in rolling on the two sides of the rolled product, 
since it is converted into lengthening of the strip. 
It is simply equal to half the difference between 
the initial thickness and the final thickness. 

By analogy, it is possible to define the draft 
as the thickness of the layer which is pro- 
gressively removed between curve (3) and curve 
(2), measured at the point of entry, normally to 
the surface, or along the radius O,S (Fig. 7). It is 
clear from the above that this draft is in this case 
no longer constant as in ordinary rolling mills, 
but varies with the position of the roll, since, 
depending on the position of the roll, the lead of 
curve (3) with reference to (2) varies, and is then 
“*x+a” while the inclination of the radius O,S 
also varies. 


This is, in fact, given by :— 
8 = BS = (z + a) sin Bas 

Now as the roll moves from the approach position 
to the vertical, 1.c., for decreasing values of the 
angle 8, then (z + a) increases, sin 6,.; decreases, 
and thus 4 increases from its initial value to a 
maximum and again decreases until becoming 
zero in the position of breaking contact. 

As in ordinary rolling mills, the length of the arc 
of contact on the planetary roll AB (Fig. 7) depends 
on the draft and consequently the rolling force and 
other dynamic factors. 

The draft is, therefore, a governing factor; its 
maximum value will determine the maximum value 
of the force and power required for rolling, and its 
range of variation in the pass will provide an indication 
as to the amplitude of variation of the forces in play 
and thus the vibrations set up in the mill. 


(5) Rolling Force and Back-thrust 

As is known, the length of the arc of contact 

AB (Fig. 7) is given by :— 
l y 2r.8 

Indicating by p (kg. per sq. mm.) the unit 
resistance to deformation of the material, which is a 
function both of the chemical composition and 
of the temperature of the material as well as of the 
percentage reduction and the thickness /roll diameter 
ratio, and by 6 (mm.) the width of the slab, the 
instantaneous value of the force is given by :— 

F = p.b.l = p.bs/2rd 

This relationship is obviously identical with that 
obtaining for ordinary rolling mills, with, however, 
the essential difference that 4 is not constant along 
the arc of contact of the envelope curve and further- 
more neither is p. The variability of 4 has already 
been mentioned. In regard to that of p it should be 
stated that with the advance of the roll, p increases, 
both because the percentage reduction 4/h, 
increases, and because the ratio rolled thickness 
h;/roll diameter decreases. 

The variation in p may be substantial, increasing 
as the rolled thickness decreases. In the absence, 
however, of precise data and to avoid excessive 
complications, p is considered, as a first approxi- 
mation, to be constant for the whole duration of 
the pass, assuming for it the maximum value 
attained. 

Equation (17) indicates that, for the same 
material conditions (temperature, strip width, roll 
dimensions) the force varies with the square root 
of 4, thus its variation is slower than the variation 
in the draft and the range of percentage reduction 
is also more restricted. 

The force F at the start of the bite, is in- 
clined in a direction opposite to that of the 
advance, with a counter-acting component equal 
to F sin e« in which the value of angle « is 
given by (see Fig. 7):— 
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To counterbalance this force, which would tend 
to push the slab backwards thus making rolling 
impossible, an external backthrust must be applied, 
the value of which, for one pair of rolls is :— 

S 





Fig. 8 (above. Diagram 
showing slab in rolls 


Fig. 8 (a) (right Close- 
up view of rolls during the 
rolling process. The advan- 
cing slab at white heat, the 
rolling zone and the issuing 
rolled strip are shown 
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It may appear at first sight that there is no 
difference here compared with conventional rolling. 
In this case also, in fact, the rolling force has a 
component always opposed to the feed motion, 
which tends to push the material backwards. 

However, the frictional component neutralizes 
this backthrust and pulls the material forward. 

In the particular case, sliding friction cannot play 
a part because the roll rotates over the material and, 
therefore, without the intervention of an external 
force which holds the material pressed against the 
roll, the latter would push it back until it disengages 
see Fig. 8). 


6) Back-torque and Rolling Power 
From Fig. 7, the arm of the force F is obtained 
with reference to the centre of rotation O, :— 
5 
R-r \ > 
The back-torque for a single roll is thus, for (17 
M = p.b.(R —r ...(20 
The power required for a single roll is conse- 
quently :— 
p M.n, p.b. (R — r) ng 
716 716 
The same considerations apply here as were put 
forward in regard to the force F, concerning the 
variability of p and of 4. 
It should be noted that while F varies with the 
square root of 4, M and P are directly proportional 
to § and thus change more rapidly than F. 


O.T=(R r) sin * R r)? 
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TaBLe I]—Rolling Force, Opposing Torque and Backthrust 
Data: As in Table I. 


p = 14 kg. per sq. mm. (8.89 tons per sq. in 


Value 


l 8 (deg 


0.276 


6.47 | 


Draft 6 (mm 0.363 | 0.427 | 0.494 | 0.538 | 0.531 


| 


8.66 


0.530 | 0.455 


7.41 8.05 8.98 | 8.65 | 7.90 
i 


Arc of contact | 9.05 | 


—| 
4 | Roll-separating force | 


tons in 85 | 99.3] 97 112.7 | 121.0 | 126.5 | 125.6 | 121.1 | 110.6 | 


5 | © (deg .. [15° 50°}13° 42‘}11° 34} 9° 23 | 4° 57’ | 2° 43’ | 0° 35 2 1° 59" 


2340 | 2700 | 3100 | 3650 | 4210 | 4600 | 4540 | 4200 | 3500 


6 | Counter torque M kg.| 1860 | 2080 


7 Backthrust P (tons 19.4 |11.5 2.58 7.30 


36.1 31.6 26 


tha. those indicated as sloping towards the left, 


while the position %,,. is not influenced by the 
variation in the resistance to deformation p. 


In order to illustrate more fully the results 
obtainable by the method, the calculations pre- 
viously made have been extended to cover the new 
quantities considered, the values given in Table II 
and the curves shown in Figs. 9 and 10 being 
obtained. 


(7) Maxtmum Force per Pass 
Examination of the rolling force and back-torque 
curves shows that the position corresponding to 


In Fig. 9, the “draft” curve rises from the 
entry up to an angular setting of about 3} deg., 
where it attains a value equal to about 2.5 times the 
initial value. It then falls rather abruptly, reaching 
the initial value for 8 = 0 and falling to zero for 
8 — O deg. 41 min. 

The “* back-torque ” curve has been derived from 
the above by multiplying its ordinates with a 
constant factor. This procedure is somewhat rough 
and ready because, as already previously explained, 
the value of p in equation (20) can in no way be 
considered as even approximately constant. In 
reality, it increases with the progressive advance 
of the roll and, therefore, the curve should rise 
more rapidly than shown and the position of the 
maximum should be displaced towards the zero. 
Curve (1) is plotted for a constant value p 14 
kg. per sq. mm. (= 8.91 tons per sq. in.) which 
(according to Siebel) corresponds to a temperature 
of 1050 C. with a percentage reduction of 15 to 
20 per cent. 

In Fig. 10, the curve of the “‘ arc of contact ”’ is 
derived from the curve of the “‘ draft”’ in Fig. 9 
by a square-root relationship. 

The “‘ rolling force”? curve has ordinates pro- 
portional to the preceding curve. This is accurate, 
assuming p is a constant, whereas in reality, what 
was stated above should be repeated, displacing the 
maximum further upwards and towards the zero. 

The “ back-thrust”’ curve intersects the axis of 
the abscissae in the position 4,,. and in the region 
of the zero attains a maximum negative value of 
sume magnitude, after which it reduces rapidly to 
zero. Here again, the ordinates should be higher, 


the maximum value of the force and the torque 
is somewhat near the vertical, 1.¢., Snes is rather 
small. 

The same applies to the position where the back 
thrust is reduced to zero, meaning that %,. is also 
rather small. 

When this is confirmed, the smallness of these 
angles makes it possible to use simplifying assump- 
tions in calculating them. These assumptions 
will, of course, be valid only for the calculation of 
such small angles and not for the calculation of the 
complete curves for z, V, and 8. These are based 
essentially on the substitution of the angles with 
their sines in the various equations. 

In this way, the following series of equations 1s 
obtained :— 

V2r 
— .@. 
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determining the maximum 
point in the said diagram. 

In the first case, the geo- 
metrical dimensions of the 
assembly were kept constant, 
one element only of the operat- 
ing variables (slab thickness, 
strip thickness, slab advance 
or rate of feed) being varied 
individually about the value 
assumed for the calculations 
in Table I. 

The same 
values, r 76 mm., R 
mm., have also been 


COUNTER TORQUE tge 


dimensional 
686 


con- 











8 10 


The maximum value of the expression for 4 
cannot, however, be determined analytically by 


Indications of 


. 
equating to zero the derivative qs" 


the trend of 4,.. can thus be obtained only by a 
series of numerical examples, the results of which 
will make possible the deduction of the laws of 
change with the operating variables and the dimen- 
sional variations of the rolling mill. 

At this point it should be borne in mind that 
determination of 4,,., is only of interest inasmuch 
as it is required for the determination of the force 
and of the power. Determination by graphical 
analysis has been made by the present author by 
calculating the values of 4 for angles 8 varying by 
1 deg. over the interval | to 6 deg., plotting the 
8 values thus obtained on a diagram and then 





Fig. 9 (above Curves of angular 
position of rolls and draft 


ONTACT me 


Fig. 10 (right Curves of angular 

position of rolls plotted against arc 

of contact, roll-separating 
and backthrust 


force 





sidered. 

In addition, the following 
operating values have been 
assumed :— 
strip thickness 

2 3 5 10 
0.079 0.118 0.197 0.394 
slab thickness 
65 72 79 
2.56 2.83 3.11 
slab advance (feed) 
0.52 0.68 
0.020 0.027 
corresponding to 
‘ton 1.30 


1.56 
0.061 


0.84 1.04 
0.033 0.041 


3.00 
m. per min. 
9.84 
ft. per min. 
for the case of 22 planetary rolls rotating at 87.54 
r.p.m.). 

The values given in Table III and in the curves 
in Fig. 11 were obtained in this manner. 

The curves clearly show the rate of change of the 
maximum draft with the thicknesses and the rate 


1.60 2.00 


| 3.28 4.27 5.25 6.56 


NS (METR 


RACKTHRUST IN TONS (me TR 


SEPARATING FORCE IN 
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TABLE III 


Slab thickness H as in Table. 
Radius of planetary roll 76 mm. 
1) Slab thickness H 72 mm. (2.83 in 


Data 


Maximum draft 8inez 
3 
415 
0.550 
700 


1.200 875 


2.020 


1.420 


METAI 


2) Strip thickness h 3 mm. (0.118 in 


Maximum draft 


maz 
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Maximum Draft and its Angular Position in Different Operating Conditions 


Strip thickness 4 as in Table 
Advance a as in Table 


Envelope radius R 686 mm. (27 in 
Angular position Bre 
3 
35 
0.290 2 3 Ww 
20 
40 3 00 


40 20 


Advance a 0.68 mm. (0.027 in 


Angular position 


Bmax 


0.492 ; w 


0.550 


; ww 


0.605 ; wo 


of advance of the material within a restricted range 
around the assumed values. They indicate that, 
in general terms, that the maximum draft 
1) increases proportionally with the increase in the 
rate of feed Py 
2) increases proportionally with the increase in the 
slab thickness ; 
increases exponentially with the decrease in the 
rolled thickness. In the 2 to 5-mm. (0.079 to 
0.197 tn.) range the variation can be formulated by 
4 expression — 
5 max —— 
h 
In consequence, the maximum rolling force which 
for (17), other conditions being equal, varies with 
. § can be expressed by a formula of the type :— 
Pn. K, \ Hv 
h 
where wv represents the rate of feed. 
On the other hand, the maximum counter-torque 
and hence also the rolling power, which vary with 4, 
can be expressed by a formula of the type :— 


22 


Pons 

As an example it can be said that, within the 
limits of the range in question, and with reference 
to predetermined working conditions, if :— 

The slab thickness is increased by 20 per cent, 
the power increases by 20 per cent and the force 
dy 10 per cent ; 

The rate of advance is increased by 20 per cent, 
the power increases by 20 per cent and the force 
by 10 per cent ; 


The strip thickness is decreased by 50 per cent, 
the power increases only by 33 per cent and the 
force by 15 per cent. 

A second consideration based on the results given 
in Table III is that the position of the maximum force 
deviates rather rapidly from the vertical with 
increasing rolled thickness and a little less rapidly 
with a decrease in the rate of advance, while 
variations in the slab thickness have no appreciable 
influence. 

In regard to the change in the value of the 
maximum force with the roll dimensions, if their 
diameters vary in such manner as to leave the ratio 
of their diameters unchanged, it is found that, 
when using the same calculating procedure, the 
position of the maximum force does not vary 
appreciably. 

On the other hand, the value of the maximum 
force decreases as the fourth root of the radius of 
the envelope curve. 

This result is interesting, because it is the opposite 
of what is found in ordinary rolling mills, in which 
the rolling force increases approximately with the 
square root of the roll diameters. 

It must be plainly stated that in our case it is a 
question of variation in the envelope radius, 1.¢., 
simultaneously in the diameter of the planetary 
roll and of the backing roll. 

This point will not be emphasized further, since 
what is of interest is the total variation in the force 
and power, and not that due to a single roll ; 
therefore, with any variation of the roll diameter, 
the number of rolls simultaneously contacting the 
slab may vary. 
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and (2), of the slab thickness (3) and of the strip thickness (4 


(8) Reversal of the Back-thrust 

It is essential to note that, as is obvious from the 
curve in Fig 10, the horizontal component of F 
does not remain constant, as in ordinary rolling 
mills, but decreases with the advance of the roll 
until it drops to zero in a definite position. From 
this point onwards, however, there ts an active com- 
ponent which tends to carry the material forward. 

Before setting up the equations for this special 
case, it is desirable to examine the implications 
of this phenomenon. 

It is indubitable that if the back-thrust tends to 
zero at a certain point and reverses its direction 
from this point onwards, rolling will not require any 
further aid from the mechanism feeding the slab 
forward. 

It may be asked, however, whether annulling 
the back-thrust may mean that the slab is drawn 
forward by the planetary roll and that the driving 
mechanism is thus not only idling but is being 
carried along. 

At first sight it may appear that such is the case 
but a more detailed examination explains precisely 
the facts of the matter. 

It is possible to have recourse to an elementary 
scheme :— 
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The plate C, presses the roll C, against a plastic 
body B, bearing on a support in such manner that 
only the deformed part can advance without 
friction. The distance H, from C, to B determines 
the amount of reduction to which B is subjected. 
This value in turn determines the force to be 
exerted by C, on C,. The plate C, advances at a 
rate v,, the distance H, remaining constant (see 
Fig. 12a). 

It is assumed that the adhesion between C, and 
C, is maintained in all cases either by a sufficient 
value of the coefficient of friction or by the action 
of a force generated between C, and C, indepen- 
dently of the reaction produced by the deformation 
of B. 

The possible motions of C, are :— 

(1) Advance with deformation of B by sliding 
atS; 

2) Rotation, without 
sliding at S ; 

3) Rotary advance or rolling, with deformation 
of B and adhesion at S. 

It can be shown that, putting A,, A,, A, as the 
forces to be exerted, parallel to the motion of C, 
in the three above cases respectively, then at all 
times :— 

A, < A, <A, 
and thus the motion of C, will always be a rolling 
motion if B is fixed, with a speed of advance 2, /2. 

Suppose, however, that on the other hand, the 
supports of B are such as to permit it to travel 
without friction along a plane the normal of which 
is inclined through 4 with reference to the direction 
of P (Fig. 126). The rolling force F should then 
be such as to have an active component 

F sin (9/2 3 
in the direction of the freedom of motion of B. 

Note that if the speeds v, of C, and v,/2 of C, 
remain constant, point S on the roll C, has zero 
speed and yet a possible motion of B will occur only 
with sliding at S between C, and B and thus with 
the development of a frictional force. 


deformation of B, with 


Diagrams illustrating frictional situation when 


rolling 


Fig. 12. 
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In order that B can move it is hence necessary, 
however, that 
F. sin (p/2 F sin 8 cos (9/2 
or 
tan (/2 8) > sin 8 
where 4 is the angle of friction at S between roll 
and slab. 

The angle 6 is always much greater than the value 
required to produce the above relationship. 

Thus, it can be concluded that, if the speed of advance 
of the roll is kept constant, the slab cannot move 
forwards, as the active component of the rolling force 
seeks to constrain it, due to the action of the frictional 
resistance between roll and slab. 

It must be noted, however, that this frictional 
resistance inherently tends to move the roll 
forward or to increase its instantaneous velocity, 
simultaneously slowing down its rotation. 

If, therefore, the roll is free to advance with 
reference to the cage, i.e., if there is precessional 
play and if the slab is free, the active component 
of the rolling force can move the slab forward, 
disengaging it from the following slab, prevented 
in this only by the inertia of the slab and the roll. 

It is thus clear that in the general case in which, 
for a fraction of the rolling time, two contiguous 
rolls act simultaneously on the slab, the said action 
could influence the motion of the slab only should 
it occur before the succeeding roll has begun to 
grip. Otherwise it is neutralized by the counter- 
thrust of the latter which is always greater, and 
in this case the thrust required from the driving 
mechanism is never nullified, fluctuating between a 
maximum and a minimum. 

Hence the importance of knowing the position Sin. 
at which the counter-thrust takes place. Indepen- 
dently from this consideration, special conditions 
exist for the tail end of each slab, the part shorter 
than the distance between two contiguous rolls. 
The pull of the rolls can act fully on it, which, 
assuming there is a precessional play, would 
produce a forward displacement of increasing value, 
the smaller is the bulk of the tail end which has to 
be pulled through while the rolling action con- 
tinues. The last portion of the slab would thus 
become detached from the front end of the following 
slab, being subjected to a progressively increasing 
advance which, if the inertia forces permitted, 
might become twice the value of the precessional 
play measured along the circumference of the work- 
roll centres. 

This justifies the increased power requirement 
arising during the transition from one slab to the 
next, because the successive rolls are required to 
make progressively deeper passes. 

A second important consequence is that if the 
tail end of the slab is not constantly pressed by 
the front of the next slab, it is no longer supported 
and tends to drop by its own weight into the space 


between two rolls, for which reason the forces will 
no longer be equally distributed between the two 
rolls of a single pair, the lower roll being subjected 
to greater stress. This produces a tendency in the 
lower roll to lag with reference to the upper (a 
tendency to get out of synchronization). 

As a result of the above, the existence of the pre- 
cessional play is a source of trouble and instability 
during the transition phase, which is the more pro- 
nounced, the greater the amount of play. 

If, on the other hand, the roll is blocked with 
reference to the cage, the active component of the 
rolling force tends to accelerate the motion of the 
cage. 

It has, in fact, been confirmed that the cage speed 
with blocked chocks is greater. 

The horizontal component of F, or back-thrust, 
decreases to zero at the position in which « — 0, 
or, for (18), when 


And, as for « — 0, F is vertical and AB (Fig. 7 
is horizontal, we also have :— 
AB z+a 0,0, 


thus, in this position, 


The value of ¢ at which the reversal of the back- 
thrust takes place is designated §,, and it is 
determined by obtaining with the help of formulae 
(3) to (10) the values of 6,,, in terms of % and then 
obtaining by interpolation the value for which 
(18b) is confirmed. 

When, as generally occurs, the reduction to zero 
of <« corresponds to a sufficiently low %,., the 
calculation can be simplified and thus (18a) becomes 


Using the same method already applied for 4 ... 
and for the same operating and dimensional values, 
a series of values of (,,.. has been calculated. 

The results obtained are given in Table IV and 
in the curves in Fig. 13. 

The curves show how the point of reversal of the 
back-thrust in a rolling mill of specified dimensions 
moves away from the mill centre-line with increasing 
rate of advance, with increasing slab thickness and 
with decreasing strip thickness. This movement 
increases the range (Fig. 10) where the back thrust 
is negative and hence produces a wider amplitude 
of alternation of the forces on the driving mechanism, 
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Angular Position of Reversal of Backthrust 
with Different Working Conditions 


1) Slab thickness H 72 ; Roll radius r 


TABLE IV 


76; Envelope 


radius R 686 
h (mm 2 3 5 10 
z 0.52 2 59 
0.68 3 52 3° 32 2° 49 1 46 
0.84 3 54 
1.04 4 37 4 18 
156 | 5° 27 5° 12 
2) Strip thickness A 3; Advance a 0.68 5 r 76 
R 686 
f= | o | 2 79 
7 ae 3° 32 3 38 
3) H 7333 aia 1.04 
: r 60 70 76 
R 625 4° 57 
654 5 08 
686 4 37 
786 4 30 


the greater the value of the reduction in the thickness 
and the rolling speed. 

In Section (3) of Table IV, some values of 
are given calculated for roll dimensions other than 
the above and it is seen that the roll dimensions 
have little influence on the reversal of the back- 
thrust. 

The point of reversal of the counter-thrust 
acquires considerable importance in the general 
case in which two contiguous rolls act simultane- 
ously on the slab, as will subsequently be seen. 


9) Corrugations in the Strip 

It is clear from the above and from Fig. 5 that 
when the roll loses contact in position 6,, the 
thickness of the strip at the point of contact is not 
h, but A’ greater than A and is defined by (12 


and (14), since, also, “ 4, then :— 
= aH 
} 2R.2 . } 
i h R.2 sin 5 1 R| aRA 
a*H 
} ~ 
’ GRA 


thus the strip thickness varies periodically between 
h and A’ at intervals equal to 

H 

h 


a 
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and the percentage variation in thickness is :— 
kh «eT 
h 4Rh’ 
It is clear that the percentage value of the 
corrugations increases very rapidly with a decrease 
in the final rolled thickness (with the third power 
of the same). 
For example, in the rolling mill under con- 
sideration up to the present, for a speed of 1.3 m. 
per min., with H = 72 and A = 2 mm. then :— 


; 1] per cent. 
If, on the other hand, A rises to 1 mm. with the 
same values, then :-— 
h 
h 
This degree of corrugation appears to be excessive 
and would certainly be harmful. In reality, the 
elasticity of the rolling mill, 1.e., the incomplete 
observance of hypothesis (3) ensures that the 
corrugations are held within far more reasonable 
limits. 


PART II—FULL-SCALE ANALYSIS 
Continuous Advance of the Slab : Two Pairs 
of Rolls on the Slab for a Fraction of the 

Contact Period 
The conclusions arrived at up to the present are 
based on the assumption that the advance of the 
slab is discontinuous and occurs during the interval 


88 per cent. 


/ 


Point of reversal of the backthrust as a function ¢ 
and (2), of the slab thickness (3 
strip thickness (4 
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(4) Opposing torque and power required ; 
(5) Back-thrust required by the feed rolls. 


(1) Variation in the Roll Gaps 
ies It has been stated initially that in constructing 
eae a planetary mill, a certain freedom of tangential 
motion should be allowed for the planetary roll, 
1.e., the roll should itself be able to move in the 
direction of its revolution. This freedom of motion, 
known as precessional play, is naturally always very 
small, 1.e., of a magnitude of not more than a 
millimetre. 

The arrival of the second roll on the contact arc 
occurs at the point A (Fig. 14) when the first roll 
is at point B. Its displacement from A to A 
would occur simultaneously with the displacement 
from B to B”’ if the distances were fixed. 

As, however, the displacement from A to A 
produces an advance of the strip z,, the roll B 
is constantly constrained to advance with reference 
to A, and when it reaches B’, at the point at which 
it leaves the arc of contact, its distance from A has 
increased by 2z,. 

This value z, (precession) is obtained by the 
usual procedure of determining the instantaneous 
strip displacement and corresponds to an angular 
position (A’ in Fig. 14). 





disregarding z,/R in view of its smallness com- 
pared with ¢, which is the angular distance between 


Fig. 14.—Diagram illustrating effect of variation in the roll 
the planetary rolls). 


gaps 


between the contact of two successive rolls and that fig 15.— Diagram showing effect of free and blocked 
the contact itself occurs for a single pair of rolls chocks 
simultaneously as stated above. 

In a more general case (continuous advance of the 
slab), the position will be that the arcs of contact 
on the slab (curves (1), (2) and (3) in Fig. 3) are no 
longer circular but elongated cycloids. 

Seeing, however, that the radius of the circle 
generating the cycloid is very small compared 
with the distance from the centre to the generating 
point (the ratio is 7/1000 with the values of Table I), 
with very good approximation it is possible to 
equate the cycloids to circular arcs and retain as 
entirely valid the arguments used and the formule 
derived hitherto. 

The intervention of a second roll before the 
preceding has completed its action on the slab, 
on the other hand, involves considerable « omplica- 
tions and the necessity arises of examining one 
by one the consequences to be derived :— 

(1) Variation in the roll gaps ; 

(2) Variation of the displacement ‘‘z’”’ and of 
the run-out speed V, ; 

(3) Roll-separating force resulting from the 
action of the two rolls gripping simultaneously and 


vibration : BLOCKED 
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If it is assumed, using extreme values still 

relating to the example given above, that :— 

slab thickness H 90 mm. 

strip thickness A 2 mm 

envelope radius R 686 mm. 

number of planetary rolls — 22 

advance per roll, a 1.04 (rate z 
min. 


2m.per 


the result is :-— 

angular distance of the rolls 
angle of entry 

run-out angle 

angle of overlap 

Ratio : 

2 contact ume 


total contact time 


16 deg. 21 min. 
20 deg. 37 min 
1 deg. 17 min. 
5 deg. 32 min. 


5 deg. 32 min. 
16 deg. 21 min. 

34 per cent 
angular position of A corresponding to the run-out 
of roll B 

x 15 deg. 4 min. 
In this position, the strip advance is z 
mm. and this is the required precessional play. 
If, on the other hand, the working values are 
those given in Table I, the required precession 
is only 0.26 mm. and the ratio : 
2 contact tume 


0.96 


———— : 15.7 per cent. 
total contact time 

It can now be asked what happens if no allowance 
is made for any precession in the rolls, 7.e., if they 
are mounted with blocked chocks. In this case, 
as it still holds that the part of the slab nipped 
between the vertical planes aa and 66 is subjected 
to an elongation z, in passing from A to A’, accord- 
ing to the value of z, it may happen that :— 

a) It is absorbed by the backlash between the 
different parts concerned and by the elastic yield ; 

(6) There is compression of the slab accompanied 
by bulging in the zone of reduced thickness, 1.¢., 
against the roll B, due to which, when the roll 
releases the slab at B’ a small ridge will be formed 
at its shoulder which, depending on its length, may 
or may not be subsequently removed during the 
passage of the roll A. This ridge changes the profile 
of the strip as is seen in Fig. 15, in which appear two 
different series of ridges, one in front of and one 
behind the impression of each working roll. The 
second is, however, always less pronounced than 
the first and thus it does not complicate the problem 
of the subsequent flattening of the strip ; 

(c) There is lateral bending of the part of the slab 
lying between the two rolls, due to point stresses. 
The bending is then checked by the passage of the 
next pair of rolls over it and the result is only a 
slight increase in the power required on account 
of this work of deformation. This case occurs 
only for such small thicknesses as to develop point 
stresses. 

If the rolling mill is sufficiently free from back- 
lash and entirely stiff, the case (6) is encountered and 
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then the bearings of the planetary rolls should 
withstand the force producing the axial compression 
of the slab which force can set up high stresses in 
the rolling mill. 


2) Variation in the 
Run-out Speed, V,, 

Referring to Fig. 14 and to the diagrams in Fig. 6, 
it is clear that in the sections of the arc of contact 
in which the rolls are in the bite simultaneously, 
their actions are superposed and consequently, 
the displacement ‘‘ z”’ and the run-out speed V, 
will be determined by the sum of the two values 
applicable to the single rolls. 

By superposing diagrams such as those given in 
Fig. 6 at an angular distance equal to the axial 
spacing of the rolls, the resulting diagram which 
will be of the type of that given in Fig. 16 
is obtained easily. In this figure, it is assumed for 
the sake of clarity the planetary mill has 24 rolls 
instead of 22, as assumed hitherto. In the case 
considered, of 3 deg. 56 min., the superposition 
is equal to 26 per cent of the angular distance 
between the rolls and the increase in z and in V, 
by the action of the second roll is somewhat 
restricted, being less than 2.5 per cent. 

With 22 rolls, this increase is obviously even less. 


Strip Displacement and the 


3) Resulting Rolling Force. Vibrations 

If there is no bulging of the slab in consequence 
of the compression produced by the simultaneous 
action of the two rolls, the draft is not influenced 
by the presence of the second roll and thus the 
rolling force and the torque required remain 
unchanged. 


of strip and instantaneous strip 


Fig. 16.—-Run-out speed 
contact (24 planetary rolls 
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The force on the backing roll, however, will be 
the geometrical resultant of the single forces and, 
in view of the smallness of the angular values of «, 

R (F, + F, 

A purely algebraic calculation of the resultant 
force is not convenient, however, in view of the 
complexity of the procedure. Graphical analysis 
is at once seen to be the more convenient, and 
consists in plotting two curves similar to those in 
Fig. 10 at a distance equal to the gap between the 
rolls and adding the ordinates of the superposed 
parts of the curve, obtaining a curve the appearance 
of which will be as in Fig. 17. 

If it is required to know only the mean value 
of the force, the procedure is more simple. It is 
sufficient to determine the mean single force, 
represented by the mean ordinate of the curve in 
Fig. 10 and increase it by the percentage overlap, 
or the ratio 

; 


Le - 


, ontact angle 
angular distance between the rolls 
to obtain the mean total force. 
In other words, given :— 
F, — mean total force 
F, — mean single force 
then 


R=F,( 1 


It can be noted that, in the example given in 
Fig. 17, still retaining the values previously used, 
the maximum total force is only 58 per cent greater 
than the maximum single force and not double, as 
would be the case, for instance, if the force were 
constant. 

The mean force, on the other hand, is increased 
only 15 per cent by the presence of the second roll. 

It is to be observed, moreover, that between 
the minimum and the maximum of the total force, 
the ratio is | : 2.4. 

If the two curves do not become superposed, 
which may happen if the number of rolls is reduced 


j 
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or the amount of the reduction in thickness, until 
a 0-1 contact is obtained, a lower value of the 
maximum force, other conditions being equal is 
obtained, but the percentage variation in the force 
is rather greater because it goes from 0 to its 
maximum value, thus at an infinite ratio 

Therefore, the stresses in the planetary mil, far 
from being constant, are of a pulsating character 
with a frequency determined by the number of rolls 
passing over the slab in unit time, i.e., frequency 
number of rolls revolutions of cage and with 
an amplitude of oscillation which varies from case 
to case, depending on the operating conditions, 
in the specific case varying from 0.71 to 1.7 times 
the mean values. 

At this point it can be asked and it is a question 
of the greatest interest—by what means this 
amplitude of oscillation can be reduced. C’early 
the further the maximum of the single curve is 
removed from the region of superposition of the 
two curves, the more the maximum total value 
decreases. 

An increased strip thickness and a reduction in 
the rate of advance act in this sense inasmuch 
as both these variations move the point of maximum 
force towards greater values and hence further from 
the region of superposition. 

Since, however, the curve of the force is very 
steep from the maximum to zero, these remedies 
are not very effective. 

Varying the roll diameters so as to leave their 
ratio unchanged has little effect on the position 
of the maximum force. 

A far more effective reduction in the vibrations 
can be obtained if instead of a 1-2 contact, the 
dimensions are such as to produce a 2-3 contact. 
In this case, as can be surmised, instead of a ratio 
of 1 : 2.38 between minimum and maximum force, 
a ratio 1 : 1.5 can be obtained easily. 

The simultaneous action of three rolls produces 
other consequences, however, which have not yet 
been completely investugated. At present no rolling 
mills have been constructed in which 2-3 contact 
is obtained. 
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If the characteristic of steady running is 


To sum up :— 

(a) The vibrations are induced by the pulsations 
of the stresses natural to the particular mill ; 

(6) An increase in the rolled thickness and a 
decrease in the rate of feed reduces the amount 
of vibration. 

(c) The most effective remedy is to increase the 
number of rolls gripping simultaneously. 


(4) Back-thrust. Required from the Feeding Rolls 

It has been shown in the preceding section how 
the back-thrust exerted by the planetary rolls on 
the slab is reversed at a certain point and thus 
becomes a positive force. 

Superposing the action of the two rolls as has 
already been done for the force and for the torque, 
the cyclic diagram of the back-thrust is produced 
as shown in Fig. 18. It can be seen that the extent 
of the superposition is of even greater importance 
here than in the previous cases. 

In fact, to obtain steady running and to reduce 
the amount of longitudinal horizontal vibration 
influencing the feed rolls, it is desirable to create 
conditions such that the back-thrust is never reduced 
to zero. 

This is obtained if the angular gap between the 
rolls is less than the width of that part of the contact 
arc in which the back-thrust is positive, 

-) ?) re Se er re eee ae 24 

As in order to reduce ¢ it is necessary to increase 
the number of rolls, we obtain a second confirma- 
tion that the functioning of the planetary mill is the 
more steady and free from vibration, the greater the 
number of rolls. 

Fig. 18 shows two diagrams, one relating to a 
group consisting of 22 rolls and the other relating 
to 24 rolls. Whereas in the first case the back- 
thrust is reversed over an arc of about 1} deg., 
in the second case the back-thrust never falls below 
zero. 


1.€., if 


represented as an angle 4 which is :— 
i] x, 8 ; 
then steady running is obtained in conditions in 
which :— 
4 0 

Again returning to the examples already used 
and the results given in Table IV and considering 
three cases, 1.e., 26 rolls, 24 rolls and 22 rolls, 
the § values given in Table V are obtained. These 
values are the more above zero and thus running 1s 
steadier the lower the rate of feed, the greater the 
rolled thickness and the greater the slab thickness. 

This means that confirmation of the means to be 
adopted to ensure steady running has been found 
in a different way. 

It should be stressed that to obtain increased 
steadiness, the slab thickness can be increased 

Thus, for instance, if with a set of 24 rolls, 
rolling slabs from 72 mm. (2.83 in.) to a final 2 mm. 
(0.79 in.) with an advance per roll of 0.68 mm. 
(0.027 in.) the angle 6 is equal to —0 deg. 29 min. ; 
for slabs of 79 mm. (3.11 in.), leaving other con- 
ditions unchanged, the angle 4%,,, increases only 
by 6 min., whereas the angle ~, increases by 55 min. 
and thus 6 increases by 49 min. and becomes 
positive, viz., 6 — 0 deg. 20 min. 

It is advisable at this point to stress that the 
reversal of direction of the back-thrust does not 
necessarily imply that the driving mechanism 
begins to be driven rather than to drive. In fact, 
in the case in which it comprises a pair of feed rolls, 
the thrust results from an associated reduction 
in the slab thickness and thus the force required 
in the driving gear is only part of the force required 
to push the slab forward, the remaining part being 
the force required for the work of deformation on 
the slab. 

Thus even if the first part is reduced to zero, 
or rather is reversed, the second remains and it 
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TaBLe V—Characteristics of Stability of Backthrust 
R 686. r 76. Pag 13° SI’. Gee 15 Pee 16° 22 
x Bins 6 26 0 24 22 
a 0.52 18 15 2° 59 "ao 0 16 l 
0.68 18 15 3° 32 0° 52 0° 17 1 39 
H 2h 3 0.84 18 15 3° 54 0 30 0 39 7 § 
1.04 18° 15 4 18 0 6 ‘°s 2° 25 
1.56 18 15 S iz 0 48 8° Sa 3 19 
h 2 18 23 a, oe 0 40 0° 29 1 51 
3 18 15 > se 0 52 0° 17 1 W@W 
H 72 a 0.68 5 17 58 2 49 1 18 0 9 [* 59 
10 17 17 1 46 1 40 | 0 31 0° 51 
H 65 17° 42 17 0 34 0° 35 1° $7 
h 3 a 0.68 72 l 15 3 32 0 52 0 17 1 39 
79 l 10 3 38 1° 41 0 32 0 50 
a 0.68 18° 23 3° 52 0 40 0° 29 1° 51 
H 72 h 2 1.04 18° 23 4 37 0 5 1 14 2° 36 
3 26 


1.56 18 23 


would be necessary, if the feed assembly is to drag, 
for the former part (now negative) to exceed the 
latter, which is not the case. 


(5) Counter-torque and Power Required. Energy 
Balance 
The same method used to derive the total 


rolling force from the single force can be used for 
the counter-torque. 
Here, putting :-— 
M,, P,, M,, P., 
the mean total torque and power respectively, 
and the mean single torque and power :— 


Ly 4, 


M, M, —— 


P, P, Tt 

In the example given in Fig. 19, it can be seen 
that the maximum torque (and power) is 30 per 
cent greater than the maximum single torque (and 
power) whereas the mean torque (and power 
are still increased by 15 per cent only, owing to the 
effect of the second roll. The variation from 
minimum to maximum is between 0.58 to 1.67 
of the mean value. The power we have been 
considering up to the present is only that required 
for the work of deformation of the material, without 
taking frictional forces into account. To define 
this, and by applying the usual example, it is 
possible to obtain from the values in Fig. 18, on 
the basis of the formula :— 


P = M,.%. 
7lo 
with Mt — 3,600 kg. (7,937 Ib. 
n, ~ 87.54 
the (theoretical) rolling power required, equal to 
880 h.p. 


Summarizing what has been said hitherto and 
confirming the acceptability of the method pre- 


> af 0 55 2 4 


sented by the present author, a short check calcula- 
tion will be made, using the same data as assumed 
in the examples already considered, 7.e., those 
relating to the SAFIM 1,000-mm. (39.37-in.) mill. 

The complete energy balance will take account 
of all the frictional forces in addition to the useful 
energy of rolling and it is required to confirm whether 
the calculation furnishes a value for the power re- 
quired equal to that actually absorbed in the tests. 

The applicable data for a predetermined rolling 
programme were :— 

Slab temperature (in the planetary mill), 1,000° C. 

The resistance to deformation at this temperature 
can be taken as p 16 kg. per sq. mm. (10.2 tons 
per sq. 1n.). 

Slab thickness H 

Strip thickness A 


75 mm. (2.95 in.). 
3.7 mm. (0.146 in.). 

Strip width 6 = 1,000 mm. (39.37 in.). 

Rate of feed v — 1.4m. per min. (4.59 ft. per min. 

Using equations (22) and (23) the rolling force 
and the counter-torque relative to the particular 
rolling conditions can be obtained. 

In fact, from Fig. 17 and 18, when H = 72 mm. 
(2.83 in.) A = 3 mm. (0.118 in.) v = 1.3 m. per 
min. (42.6 ft. per min.) p — 14 kg. per mm. (784 lb. 
per in.), then :— 

F,— 118 metric tons ; M,= 3,600 kg. (7,937 lb.). 

With the new conditions, on the other hand, the 


calculation gives : 
(14x (2) "x0 
1.3 37 ) 14 


133 metric tons 


; 2. 16 
3% (a3) <i 
3,960 kg. (8,730 Ib.). 


3! Si | 


F118 « | 


M, 3,600 


~~) 
Ni Vi 
_ 


In addition: 
Maximum power output of rolling mill 


h.p. 


= 3,000 
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Current take-off for this power 140 amp. 
Current take-off for no-load 
Current take-off in the specified rolling conditions 


280 amp. equal to a power take-off of 1,900 h.p 


40 amp. 


Hence :— 
1) Losses by friction in the bearings of the 
planetary rolls, the cage bearings and oil gaskets, 


272 h.p 


1 
1.e., the losses under no load 3,000 140 
(2) Frictional losses in the gear-box 2 per cent, 
equal to 38 h.p. 
(3) Frictional losses in the main bearings, dia- 


meter 500 mm. 


friction of 0.0035 are equal to 2 ~ 0.0035 ~ 133,000 
200 
0.250 « = 65 h.p. 
716 P 


4) Frictional losses between the gripping plane- 
tary rolls and the backing roll. 

The coefficient of friction to be assumed in this 
case is very uncertain because surface conditions vary 
as between rolls recently machined and worn rolls. 

For average conditions, a coefficient of 0.025 is 


assumed. 
The frictional loss is in this case: 2 « 0.025 
i 112.5 . 
133.000 0.534 = 560 h.p. 
716 
5) Power required for the work of deformation 
3,960 87.5 ‘ 
P= 2 a. 965 h.p. 
Thus the total power required is, by calculation 
P, = 272 — 38 + 65 + 965 — 1,900 h.p. 


This value corresponds exactly with the current 


take-off measured during operation, and thus con- 
firms the suitability of the author’s method of 
analysis. 

It should be noted that the percentage distribu- 
tion of the power used is as follows :— 


ANGULAR POSITION OF ROLL® 


19.69 in.), assuming a coefficient of 


Per cent 


Useful power 965 h.p. equivalent to 51 

Friction between the rolls, 560 h.p., 
equivalent to 30 
Sundry frictional losses 1Y 
100 


From these figures it is clear that to keep the 
power take-off low and hence the energy required, 
it is important to keep the roll surfaces properly true 
so that the coefficient of friction in rolling does not 
reach an excessively high value. 


CONCLUSION 

An elementary analysis the deformation 
phenomena within a planetary rolling mill has been 
given, obtaining mathematical relationships linking 
the displacements, deformations, speeds, forces, 
torques and powers, z.e., all the kinematic and 
dynamic characteristics which we wish to determine. 

The elementary theory has been applied, first 
to the case of a single roll, then to the general case 
of several rolls acting simultaneously in such 
manner that their effects are superimposed and it 
has shown how the values of the different quantities 
can be calculated, using the method of graphical 
analysis. 

It has also been shown by examples how certain 


of 


mathematical expressions can be used to illustrate 
some of the particular and more interesting pheno- 
mena of such a rolling process ; for instance, the 
vibration conditions, the surface corrugations and 
the reversal of the back-thrust. 

However, only the fringes of the subject, which 
lends itself to far more detailed investigation, have 
been touched. 

Many other phenomena can be elucidated by the 
theory developed and other phenomena can be 

(Continued in page 511) 
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predicted. This theory should certainly also show 
the way to further improvements. 

The author, therefore, hopes that he has made 
some contribution to the development of this 
method of rolling, which, originating as a brilliant 
idea on account of the extreme simplicity of its 
implications, after its first somewhat tentative 
advances, is now being developed with increasing 
confidence and is certainly destined to produce 


increasingly brilliant results. 
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MANUFACTURING THE *‘TRAV-0-LATOR? 


FOR THE BANK 


STATION, 


LONDON 


Production Procedure at the Works of 


JAMES H. RANDALL and SON 


N interesting welding technique has recently 
been evolved by James H. Randall and Son 
Ltd., of Paddington Green, London, for the 
construction of over one thousand welded platforms 
forming part of the new Bank Station TRAV-O- 
LATORS. These “moving pavements,” designed 
by the Otis Elevator Co. Ltd. and for whom Randalls, 
as sub-contractors, are manutacturing the platforms, 
are now being installed at the Bank Station of the 
Waterloo and City Railway which forms part of the 
Southern Region of British Railways. This instal- 
lation is of a heavy railway design and will be the 
first of its type in Europe. 
The Trav-O-Lators, are designed and constructed 
on similar principles to a normal escalator, operating 


“1g latforms fo he Trav-O-Lator as they 

Fig. 1.—-Platforms for the 7 O-Lat th 

appear in use, showing, in the foreground, underside « 
platform, and method of bolting treads 


an easier angle of incline, so that the series of 
moving platforms each 40 in. by 16 in., for a 
smooth inclined surface 300 ft. long, moving at a 
maximum speed of 2 m.p.h. on a 1-in-7 slope rather 
than a series of steps. 

Two of these units are being installed side by side 
in a 16-ft. 6-in. diameter tunnel, and when in 
operation, towards the end of 1960, the 40,000 
passengers who now clamber up and down the 
existing series of congested and awkward subway 
steps every day will be given a comfortable two- 
minute ride. The Trav-O-Lators are designed to 
operate in either direction. 

The Trav-O-Lator platforms, Fig. 1, are 
fabricated from ,4-in. steel plate, folded into a box 
Fixture for welding platform end plates, showing 
clamps and pivot arrangement 


Fig. 2. 
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section with 2 ribs of ,4-in. plate and ends of }-in. 
bright steel plate welded on. Die-cast ribbed 
sectional treads are then bolted on to this platform 
unit. 

An unusual degree of accuracy of manufacture is 
required in the production of these platforms. The 
specification demands a dimensional tolerance of 
0.005 in. on the overall width of 44 in., and there is 
a 0.003-in. tolerance on the 25 holes which are 





Welding fixture, 
water-cooled copper 
dispersal being placed 
Mr. N. Ford, works 
at Randalls, who designed 
fixtures 


3 (above 
wing the three 
for heat 
i? position by 
i 
manager 


rhe 


fig 
finished Trav-O-Lator 
platform 


for fina 
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General vieu velding 


progress 


above operations in 


punched in the platrorm in one operation before 
folding takes place. Two of these holes are used 
for locating purposes in every subsequent operation, 
including folding. 

An essential requirement is that there is no 
distortion of the platforms due to the welding, so 
that when the die-cast aluminium treads are 
attached they form a perfectly flat surface. The 
bearing housings are welded to the platforms to 
support the axles which form part of the endless 
chains. A second fixed axle is welded into position 
to carry the trailer-wheels on which the platforms 
run. Here again freedom from distortion is of 
paramount importance. It was therefore necessary 
to design and construct a special fixture to hold the 
platform and its end plates during the welding 

Continued in page 518 
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Some Properties and Uses of 


CLAD METALS 


By A. C. GILBRAITH* 


LAD metals are laminates—combinations of 
two or more metals intimately joined together 
—to supply properties not found in any one of the 
metals of the composite. The most useful property 
of each metal is thus added to the most useful 
property of another. For example, where electrical 
conductivity coupled with high strength and 
magnetic properties is desired, copper clad on steel, 
or silver clad on steel, can be specified. It is apparent 
that any one of these two metals alloyed together, 
would not even remotely resemble the material 
resulting when they are laminated with each other. 
Clad metals are made by a number of methods. 
Although more than 20 different processes are 
described in the literature here and abroad, only 
five systems are in general use today. These are: 
pressing, casting, direct rolling, sintering, and 
deposition. No matter which method is used, the 
result is a composite metal which cannot be 
separated by physical means short of complete 
destruction. 


Clad metals can be drawn, rolled, spun, bent, 
twisted, heated, quenched, punched or otherwise 
formed, just like a solid metal. Many 
of the properties of clad metals can be 
predicted by the properties of their 
components before bonding. Strength 
and density, for example, are usually 
an arithmetical average of those values 
of the components. More complex 
calculations are required for such 
measurements as ductility, electrical 
conductivity and thermal conductivity, 


* New York 





Fig. 1 (right)..-Thermostat bimetals, which 
are constituents of thermostatic coils such as 
this one for the butterfly valve of an auto- 
motive exhaust manifold, are actually clad 
metals. One of the metals has a high, 
the other a low, coefficient of expansion 


The corrosion-resistance characteristic of a clad 
metal is the same as that of the solid metal of which 
the surface is composed since the surface is solid, 
non-porous, and homogeneous. It is this important 
property of clad metals that has led to widespread 
use in the chemical processing industries. 


Clad Metal Classifications 


Clad metal combinations can be classified into 
four major categories : non-precious metal cladded 
to non-precious metal; precious metal cladded to 
non-precious metal; precious metal cladded to 
precious metal; and thermostat metals. 

Some of the more common examples in these 
categories are—Non-precious to non-precious : 
phosphor-bronze-on-copper, stainless-stee!-on- 
copper, brass-on-steel, copper-on-beryllium cop- 
per, copper-on-steel, nickel-on-steel. Precious 
to non-precious : silver-on-beryllium copper, silver- 
on-copper, gold-on-copper, gold-on-nickel, silver- 
on-Monel, silver-on-phosphor bronze, silver-on- 
steel. Precious to precious: palladium-on-silver, 
platinum-on-silver. 
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Reasons for Using Clad Metals 


Clad metals are used for two basic reasons 
to supply an unusual physical property requirement 
and to bring about cost savings. 

For unusual physical properties clad metals can 
supply a unique combination of properties in one 
unit. Clad metal parts can be designed to take 
advantage of the best qualities of several metals. 
In this way, the engineer can meet the demands 
for corrosion-resistance plus greater strength, 
or corrosion-resistance plus 
excellent thermal conduc- 
tivity, or oxidation-resistance 
plus thermostatic properties, 
or excellent bearing proper- 
ties plus high strength. 

An interesting example of 
the potential of these new 
materials is found where the 
specifications call for a set of 
properties that are not avail- 
able in any one metal. An 
example of this can be shown 
by a current-carrying spring. 

Here, high tensile strength, 
ability to stand continuous 
flexure, surface hardness, high 
electrical conductivity, and 
ability to resist electric arcing 
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are the requirements. Although this combination of 
properties cannot be found in any one metal, silver 
clad phosphor-bronze, or silver clad beryllium- 
copper will meet the requirements. 

There are many other situations where it is 
impossible for any single metal to do the job 
adequately. A specific example of situations of 
this type in the design of such items as circuit 
breakers, electric irons, or automatic chokes— 
units which must be actuated as a result of 
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temperature changes. This problem can be solved 
by using a combination of two metals with different 
expansion characteristics, causing a deflection 
to take place as temperature rises. 

One thermostat bimetal is composed of layers 
of equal thickness of Invar (36 per cent nickel- 
iron alloy) as the low-expansive lamina, and a 
nickel-chromium-iron alloy for the high-expansive 
component (nominal composition: 22 per cent 
nickel, 3 per cent chromium, the remainder iron). 
This general-purpose bimetal known in the trade 
as ASC-1l, combines a high deflection rate over 
a high temperature range with high strength, high 
electrical resistivity, and a fair degree of corrosion 
resistance. 

Thermostat metals are available commercially 
in a wide variety of shapes and forms—cantilever 
strips, U-shapes, spirals, helices, flat blades— 
suggesting successful applications in many design 
situations. 

For possible cost savings—Here is a typical example 
of how clad metals effect economies. A chemical 
container needs corrosion resistance plus surface 
wearing qualities and nickel is specified. Nickel 
is costly and in short supply and investigation shows 
that nickel-clad steel can be used. In this case an 


extremely thin layer of the nickel will meet all of 


the engineering requirements and the use of steel 
will reduce costs. 

Nickel-on-steel could solve the same problem 
in the electronic industry where, in the manufac- 
ture of cathode-ray tubes, nickel is needed only as a 
surface element. Other examples of savings in 
costs brought about by clad metals are found in the 
chemical and electrical industries. When specifica- 
tons called for a material with good heat-conduc- 
tivity or electrical-conductivity properties, copper 
was formerly used. Now, less expensive copper- 
clad steel can be employed. 

Cost-savings through the use of clad metals is 
most important in the chemical industry where 
precious metals, such as gold and platinum, are 
required to meet corrosion resistance problems. 
The substitution of clad metals for the solid metals 
—platinum-on-copper for solid platinum and gold- 
on-copper (gold-filled) for solid gold—can effect 
significant savings. 

Specifying Clad Metals 

The type of cladding should be specified as 
metals can be cladded to each other in a number 
of ways. The nature of the cladding can help solve 
the mechanical aspects of the design requirements, 
and contribute to meeting the economic require- 
ments. Clad metal strip is commercially available 
in the following forms :— 

Overlay—a cladding on either one or both sides 
of a base metal in which the cladding extends the 
full width of the base metal. 
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Inlay—a cladding on either one or both sides 
of a base metal in which the cladding extends for 
only a portion of the width of the base metal. 

Edgelay—a cladding on either one edge or the 
other of a base metal in which the cladding extends 
only a portion of the overall width and in the same 
thickness as the base metal. 

Thrulay—a cladding which extends only a portion 
of the overall width and in the same thickness as 
the base metal, and which extends through the body 
of the composite. 

Thickness and width should also be specified. 
Manufacturers can now supply overlay in thick- 
nesses down to 0.00002 in. and total overall thick- 
nesses down to 0.001 in. Widths are available up to 
4 in. 


Design Functions of Clad Metals 


The number of metals that can be clad to each 
other to produce new combinations of properties 


a money- and space-saver in 

this flexible wave guide tubing. Clad metals have resulted 

in vast economies in electronic manufacture. Where 

extreme precision is required they can be rolled to 
tolerances as close as 0.0001 in 


Fig. 4.—-Silver-clad brass 1s 


Pienteie 

le weremtas 
ro Carte 
Shear ce. foe Ser ines 


te 
atm, a7, 












Juty 1960 SHEET METAL INDUSTRIES 517 














is increasing. Clad metals can usually be made to available. The following table lists the more 
meet a particular set of specifications. There are, important clad metals and a description of their 
however, many standard composites which are design functions. 










Applications 








Clad Metals | Design Functions 
= | 
Stainless Steel-on-Low-carbon Erosion-resistance. Decorative trim 
Steel | Corrosion-resistance Cooking utensils 
Base metal can be worked easily. Process industries equipment 
Decoration. Hospital sterilizers 
Base metal is low-cost Food display cases 











Stainless Steel-on-Copper .. | Corrosion-resistance Heat exchangers for chemical industry. 
Erosion-resistance. Pots and pans 
Thermal conductivity 
Uniform heat transfer 
Decoration 
Workable base metal. 










Copper-on-Low-carbon Steel | Thermal conductivity Electrical contact points 
| Resistance to atmospheric gases Electrical switches 
Surface compressibility. Immersion heater base plates 






Excellent solder characteristics 
Strong, inexpensive base. 







Phosphor Bronze-on-Copper | Excellent spring properties. Current-carrying springs 
| Base has high electrical conductivity Flat spring blades for switches and 
electrical meters. 









Nickel-on-Low-carbon Steel | Resistance to atmospheric gases Broiler trays. 
| Decoration Fan blades. 
Brush ferrules 
Toys. 






| | Typewriter key levers 






Monel-on-Low-carbon Steel Corrosion-resistance Equipment for chemical and other 
| Erosion-resistance. process industries 
Uniform heat transfer. 

Low-cost base metal. 


















Stainless Stecl-on-Invar .. | Thermostat metals Thermostats 
Circuit breakers 











Silver-on-Copper | Oxidation-resistance at high tempera- | Coils (high temperature 
tures Conductors (high frequency’ 
Atmosphere resistance Radar cable braiding 






Electrical conductivity 
Low-cost base 









Electrical contact properties Electrical contact springs 
| Electrical conductivity 
| Good spring properties in base 


Silver-on-Phosphor-Bronze . . 








Silver-on-Beryllium-Copper | Electrical contact properties. Current-carrying springs 
| Electrical conductivity. 
Copper-on-Beryllium-Copper ..| Good spring properies in base 






Good fatigue resistance in base 





} 

| Good wear-resistance Electrical contacts where corrosion- 
| Corrosion-resistance. resistance and wear-resistance are 
Electrical contact properties important 


Silver-on-Nickel 














Chemical resistance Chemical processing equipment. 
| Low cost base 


Gold-on-Copper 









Gold-on-Nickel - | Chemical-resistance Chemical processing equipment 
Low-cost base Jewellery wrist bands, watch cases. 
Gold-on-Brass ‘a as Chemical-resistance Chemical processing equipment. 







Low-cost base | Jewellery wrist bands. 









‘Continued tn page 518 
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Clad Metals 
(Continued from page 517) 


Some Comparisons Between Clad and 
Electroplated Metals 


It is sometimes more economical to use clad 
metals rather than electroplated metals because 
the perfect bond between clad metal layers elimin- 
ates rejects of fabricated parts due to cracks and 
peeling caused by faulty electroplate. The clad 
metal overlay will not peel off during heat treat- 
ment, soldering, or during any other processing. 

The perfect mechanical bond between clad metal 
layers insures excellent thermal and electrical 
conductivity, whereas this may not always be so 
with electroplated metals. The clad metal overlay 
is hard, uniform, and dense because of the working 
given to the metal while an electroplate deposit 
is sometimes soft, non-uniform, and porous. 

It has been found that a thin, dense, clad overlay 
offers greater resistance to corrosion, arcing, and 
pitting than a heavier electroplated deposit. Clad 
metal overlay thickness can be accurately pre- 
determined. This is not always possible with an 
electroplate. 

A specific design problem may be solved by a 
coating on just one side of a fabricated part ; 


electroplating, usually involves plating all sides. 
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The temper and other physical properties of clad 
metals can usually be provided to meet the speci- 
fications required. The use of clad metals eliminates 
labour costs due to racking and preparation, as 
well as additional inspection. 


Clad Metals Applications 


Clad metals should be considered for use wherever 
a composite metal can do the job better and less 
expensively than any single metal. Currently 
clad metals are specified in the chemical, brewing, 
pulp and paper, textile, soap, food processing, 
automotive, hydraulic, petroleum, and electrical 
industries. 

Clad metals are also being used for such thermal 
applications as heat-exchangers, preheaters, tanks 
and tank cars, dryers, stills, autoclaves, coagulators, 
saturators, extractors, disinfectors, cookers, ovens, 
and kettles. They are found in evaporators, vats, 
crystalizers, mixers, and table tops. 

More applications are found in cooking utensils, 
automotive bumpers, coins, badges, medallions, 
mouldings, stair nosings, electric-motor parts, 
ball-bearing separators, gas meters, flexible and 
lock seam tubing, X-ray equipment, automotive 
engine parts, immersion heaters, electronic equip- 
ment, and gaskets. 





Manufacturing the “ Trav-O-Lator” 





(Continued from page 513 


operation, so that the heat involved while making a 
22-in. weld at each end of the platforms could be 
evenly dispersed without causing distortion. 

This fixture, Fig. 2, consists of a surface plate 
which is pivoted to a fabricated frame so that it can 
be locked in convenient working positions. Toggle 
clamps attached to the surface plate hold the main 
platform sheet and its end plates in their appropriate 
positions. 

To assist heat dispersal, three rectangular copper 
tanks, through which water is circulated via flexible 
hoses by an electrically driven pump, are clamped 
inside the platform before welding begins (Fig. 3), 
and in addition there are two smaller water-cooled 
tanks built into the underside of the surface plate 
immediately beneath the two main welds. This 
method of water cooling (making use of a Randall 
Aquasava water-cooling tower), together with the 
fact that the large mass of metal embodied in the 
surface plate absorbs and evens out any heat 
remaining, results in the quick and efficient 
production of distortion-free units. 

Welding is carried out with a 12-gauge Philips 
No. 46 touch rod at a current of 100 amp. The 
welding set used is a Philips Industrial type E 


1381 a.c. transformer with a current output of 15 
to 200 amp. 

The efficiency of the fixture, under production, is 
such that no dressing out is necessary after welding. 
Fig. 5 shows the treads bolted into position on the 
platform and final inspection of tolerances. 

The finish of the platforms includes Bonderizing 
and a coat of black matt paint. The interior is 
sprayed with 3 lb. of “Aquaplas” to minimize 
noise due to drumming when in operation. 





THE INSTITUTE OF METALS 

Instructional Meeting for Younger Members 

HE second of a series of instructional meetings 

for younger members will be held at Ashorne 
Hill, Leamington Spa between July 20 and 23, 
1960. The topic for study at this meeting will be 
“* The Design and Operation of Plant for Extrusion 
of Non-Ferrous Metals.” The Directors of Studies 
are Mr. E. K. L. Haffner (Loewy Engineering Co. 
Ltd.) and Dr. N. Swindells (McKechnie Brothers 
Ltd.). 

Persons attending the meeting will be required to 
reside at Ashorne Hill for the duration of the 
meeting. The meeting fee, inclusive of accom- 
modation and meals, is {11. 
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Some Extracts from the Annual Report, 1959 


SHEET AND STRIP MANUFACTURE 
Scale Removal 


T has been found that pickling mild-steel strip 

with a scale structure in which wiistite is in 
contact with the parent metal takes up to 40 per 
cent less time than pickling strip with the type of 
scale produced by many present-day mills; that is, 
scale with a magnetite layer in contact with the 
metal. The first of these structures has been 
found in cobbled strip and in some samples of strip 
finished at high temperature. Work on relating 
the scale structure to the thermal history of the 
strip is continuing, to ascertain whether the specified 
conditions of hot strip production for the formation 
of the most easily pickled scale can be met within 
the existing scope of metallurgical practice. 

One of the problems in the design of scale- 
breakers is to find the best balance between the 
amount of work hardening of the strip and the degree 
of breaking of the scale. From initial laboratory 
experiments it would seem that there is an optimum 
angle of wrap for a given roller geometry and that 
above this the improvement in pickling speed is 
marginal compared to the amount of additional cold 
working of the strip. It was also found that the 
edges of the hot-rolled strip, both before and atter 
the scale-breaking, pickled much more slowly than 
the centre. Since the speed of the strip through 
the pickling tanks is governed by the need to 
remove the slowest-pickling scale, the reasons for 
this abnormality of the edge scale are being sought. 


Cold Rolling 

A method of assessing cold-rolling lubricants 
prior to their full-scale industrial application has 
been developed on the 14-in. laboratory mill. 
The technique gives a realistic assessment of their 
probable behaviour on a production mill. A 
series of trials on one group of new rolling oils has 
shown that at high speeds their lubricity is better 
than that of a conventional soluble oil and has 
suggested that it might, in some circumstances, 
approach that of palm oil. 

Work has been started on the boundary and 
hydrodynamic aspects of cold-rolling lubrication. 
Significant advances have been made in the under- 
standing of the mechanism of lubrication. In 
particular, experiments have shown a clear-cut 
correlation between molecular chain length of the 
lubricant and the apparent coefficient of friction at 


low speeds. At high speeds, however, lubrication 
apparently depends on the bulk viscosity of the 
lubricant and the micro-surface-structure of the 
strip and rolls. These results have led to the 
development of a technique for improving lubrica- 
tion in rolling by changing the configuration of the 
micro-irregularities of the roll surface. 


Annealing 

Earlier laboratory work on the continuous 
annealing cycle for blackplate has shown that it 
might be feasible to shorten the annealing cycle 
from about 3 min. to less than 10 sec. This has 
great significance in reducing the pass length of 
continuous annealing lines and thereby the capital 
and running costs. 

Initially, it seemed necessary for the shortened 
cycle to be followed by an over-ageing treatment at 
300° C. after coiling, and for this treatment a 
protective atmosphere is needed during and after 
cooling. However, further laboratory work has 
shown that a protective atmosphere is probably not 
necessary since, for a range of steel compositions, 
hardness values comparable with those achieved 
in commercial practice have been obtained with 
over-ageing below the minimum oxidizing tempera- 
ture of the mild-steel strip. 

As properties other than hardness are important 
in can-making, it is necessary to confirm the 
laboratory work by can-making trials. For this 
purpose a gas-fired annealing plant has been made 
in which 5-in. wide strip can be heated to 700° C. 
in about 6 sec. and then quenched in oil to the 
coiling temperature. A quantity of material is 
being prepared for assessment at a can manu- 
facturers’ works. 

Work is also in progress on the development of 
a suitable fast annealing cycle for thicker gauges of 
mild-steel sheet and strip of moderate formability. 
To determine the optimum conditions for this 
cycle the effects of annealing temperature, grain 
size, sulphur content, and amount of cold work on 
the kinetics of recrystallization in mild-steel strip 
0.025 in. thick are being investigated in the 
laboratory. 

Tinning 

A substantial increase in electrolytic-tinning-line 
plant capacity is planned by the industry for the 
next few years, and therefore a considerable effort 
has been applied to improvements in electrolytic- 
tinning practice. 
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One of the most important problems now receiving 
attention concerns the rust resistance of containers 
made with thin external coatings of tin. It is 
known that rust resistance is related to the amount 
of tin applied and to the roughness of the base steel, 
and previous BISRA laboratory work showed that 
it was possible to smooth the steel by an electrolytic 
method which preferentially dissolves the micro- 
peaks. This reduces the surface area by between 
30 and 40 per cent in an optimum time of about | sec. 

The laboratory work has been followed up by 
tinning runs at 100 ft. per min. on the experimental 
processing line, and it has been found that, in spite 
of the movement of the strip through the tank, the 
smoothing action still occurs to the same degree as 
in the laboratory experiments. It has also been 
found that the smoothing electrolyte is quite as 
effective as sulphuric acid in etching. A batch of 
material is being prepared on the processing line 
for assessment by the metal container manufactur- 
ers, and process trials are being planned with the 
tinplate manufacturers. 

Development of the “Iron Flash” method of 
identifying differentially coated tinplate has con- 
tinued. The method, which involves electrodeposit- 
ing a thin layer of iron on one surface of the tinplate 
before flow brightening, has been successfully tried 
out on the experimental electrolytic processing 
line. Work is now proceeding to confirm that 
the iron does not adversely affect the properties of 
the finished product, and material is being processed 
on the experimental line for assessment by the 
tinplate users. 

The prospective use of tinplate in coil form 
emphasizes the need for a surface inspection 
instrument to be used in line. Work has continued 
in the Physics Department on the design of a 
suitable instrument, and progress is reported. This 
work has been supported by an investigation of 
current practice in the inspection of tinplate. 

Plastic-coated Steel 

Two of the licensees of the Plasteel process are 
now in production, one manufacturing wide strip 
and the other narrow strip. Further licence 
arrangements are pending. A working group 
comprising representatives from manufacturers 
of plastic-coated steel and other interested parties 
has been formed to advise on promising fields for 
further development. 

On an experimental plant, a method has been 
developed by which films of low plasticizer content 
can be produced with a quality equal to that of 
calendered film. More recently attention has been 
concentrated on evolving a suitable method of 
applying a thin coating of pvc to strip at high speed. 
A method of “direct calendering” of powders is 
being evolved, which is not subject to the speed 
limitation which exists for plastisols. The process 
involves spreading a pvc powder on to heated 
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strip and then consolidating ina roll nip. Among 
the potential uses for the low-cost product is the 
manufacture of medium-sized containers. 


Electrophoretic Deposition of Aluminium 

Earlier work on the use of electrophoresis for the 
deposition of ground resins from a suspension 
suggested that the method could be used for applying 
finely ground aluminium powder to sheet and strip. 
It was found that a uniform deposit of the powder 
could readily be made but there were problems in 
making the aluminium adhere as a coherent layer. 
The work is in its early stages, but if the difficulties 
can be overcome it will make available a process for 
applying a wide range of aluminium coatings with 
low-alloy content. At the present time the product 
is adequate for providing a base for vitreous enamel- 
ling in such applications as the infill panels of 
buildings, and some progress has been made in 
developing the process for this application. 


Lacquered Strip 

The main problem in providing a high-speed 
lacquering process for strip is the long curing time 
of the lacquers available at present. Apart from 
work, in conjunction with the manufacturers, aimed 
at finding a suitable fast-curing lacquer, research 
has been directed to electrophoretic deposition of 
partially cured lacquers so as to avoid long curing 
cycles. With epoxy-polyamide resin emulsions it 
seems that high rates of deposition are possible, but 
the use of the more common epoxy-phenolic type 
has been held up by the lack of a resin ground to a 
sufficiently smooth fineness. One manufacturer 
has, however, recently succeeded in grinding such 
a resin satisfactorily so that this work can now be 
pursued. 

In anticipation of the need for faster lacquering 
once the problem of curing has been overcome, 
curtain coating techniques have been investigated. 
Results indicate that a stable curtain of lacquer can 
be achieved, and though the precise flow rate 
limits have not yet been defined, it seems that curtain 
coatings would allow operation at line speeds in 
excess of 500 to 600 ft. per min. for a coating 
0.0001 in. thick. 


PLANT ENGINEERING AND 
ENERGY DIVISION 


Rolling-Mill Plant 


Automatic Gauge Control 

A hydro-mechanical system incorporating the 
dual capsule (the BISRA Dyna-modulator) tested 
previously on the 14-in. experimental mill is under 
test in the Battersea Laboratory. If successful it 
will provide a self-contained gauge-control unit 
which will respond faster than existing systems. 
A capsule is placed between the screw and the top 
chock on each side of the mill; the capsule responds 
to changes in the roll gap, and the movement of the 
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capsule platen is used to operate a hydraulic 
control valve through an adjustable lever system. 
Compensation for the deformation of the mill 
components under load is achieved by a pressure 
transducer which gives a mechanical output 
proportional to the load and re-sets the linkage to 
the control valve. The valve controls the flow of 
oil into or out of the modulating chamber of a 
capsule in such a way as to keep the roll gap 
constant. 

An aircraft company has co-operated in this 
project by carrying out static simulation tests on a 
special rig with one of its own control valves. A 
modified version of this valve is being supplied as 
an alternative to one designed by BISRA. The 
system for one side of the mill is being tested in a 
100-ton hydraulic press which has about the same 
stiffness as the 14-in. experimental mill at Sheffield 
and is controlled to stimulate variations in the roll 
gap of a mill. On satisfactory completion of these 
tests, a second capsule will be constructed and both 
used for trials on the mill at Sheffield. An alternative 
electro-hydraulic system is being developed by the 
Physics Department. 

Primary Mill Automation 

With the object of demonstrating that the 
auxiliary drives on an existing primary mill can be 
automatically controlled, work has been carried out 
on the screwdown of a rolling mill at a large steel- 
works. The requirements have changed con- 
siderably as experience has been gained and the 
final scheme embodies a unit which stores four 
rolling programmes, each operated by a “‘next pass” 
button. Roll position is detected by potential 
dividers operating from a 400-c/s supply with 
electronic and metadyne amplification stages. 

Early tests revealed instability, and a combined 
theoretical and practical investigation yielded 
enough data to enable the system to be simulated 
approximately on an analogue simulator. As a 
result, it was possible to predict what steps were 
necessary to stabilize the screwdown drive. These 
steps were duly taken at the steelworks, with the 
result that eight 9-ton ingots were rolled without 
incident. 

New Engineering Techniques 
Automatic Control 

In the laboratory a 50-h.p. mill-type motor has 
been equipped with a heavy-duty variable backlash 
coupling which is installed between two 100-h.p. 
44:1 gear boxes arranged back to back, and the 
effect of backlash on accuracy of position control 
of the complete drive will be investigated. 

A second 50-h.p. mill-type motor has been used to 
investigate digital position control. Injecting a 
signal of 3 decimal digits into the system starts up 
the motor, which stops again only after it has 
generated the 4-digit number of pulses by means 
of a pulse generator coupled to it. The present 


arrangement stops the motor with an accuracy of 
one-eighth of a revolution, or | part in 10,000, 
over the whole range of the motor movement. 
Tests with this equipment have confirmed that 
anticipatory deceleration is essential, and a suitable 
feed-back circuit is being designed. 

Motor Control 

The present method of motor control, using 
mercury-arc rectifiers, relies on allowing the 
rectifiers to conduct current for a controlled 
portion of each half cycle. At low voltages this 
causes undesirable disturbances in the mains supply. 
A new method of control under development aims 
to control the power supply to motors by either using 
or not using nearly complete half-cycles of the 
supply, the half-cycles used being chosen to give 
the required output with the least possible disturb- 
ance to mains current. 

A pulse pattern generator has been built to 
control the sequence of firing of converter grids. 
Preliminary experiments were carried out on a 
small motor and preparations are now being made 
to control a 50-h.p. motor by this means and to 
determine the best firing patterns to use. It has 
also been found possible, by controlling the firing 
of the grids of a mercury-arc rectifier, to produce 
an a.c. output of approximately sinusoidal wave 
form at 16% cs from the six-phase supply. 

Trials have been completed on another method 
of motor control which wastes less electricity than 
conventional series-resistance starting circuits. A 
transformer has two secondary windings with out- 
put voltages in the ratio of 3 to 1 and these are used 
together as well as single to give, after rectification, 
4 equal d.c. voltage steps in either direction. These 
are applied to the motor va a push-button arrange- 
ment or a conventional master controller to give 4 
steps of speed in either direction. 


PHYSICS DEPARTMENT 
Instruments 


Continuous Inspection of Tinplate 

The aim here is to develop an objective means of 
continuous in-line assessment of the surface quality 
of electrolytic tinplate, as this will be necessary 
in the future for tinplate sold in coils. An 
investigation of the way in which prime and 
defective tinplate reflect light, led to the develop- 
ment of a multi-cell instrument for measuring the 
diffuse reflection from the plate, as this increases 
greatly when a defect is present. No optical 
scanning is used; each fixed photo-cell unit covers 
a strip on the moving tinplate small enough for the 
diffused light from a defect to produce a signal 
which recognizably exceeds the normal variations 
in reflection from prime material. The signal can 
be “gated” so that only pulses exceeding the 
value considered significant are transmitted for 
counting or other means of assessment. The first 
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model of this instrument covers a 12-in. width of 
strip with ten photocell units. It is thus a third of 
the size required for the usual sheet width but is 
large enough to try out the multi-cell method of 
fault detection at a strip speed of 1,000 ft. per min. 

The signal waveforms produced by a variety of 
common defects have been studied and methods 
worked out for grading the signals in terms of 
severity of defect. It is now necessary to develop 


methods of sampling or collating the defect signals 
so that it will be possible to decide whether a 
section of tinplate is prime or defective. 


Automatic Control of Strip Gauge 

In order that the BISRA Dyna-modulator system 
for hydraulic modulation of roll force may be used 
in conjunction with the BISRA gaugemeter to give 
automatic gauge control, it is necessary to devise 
suitable transducers to convert the hydraulic 
pressures and piston displacement in the Dyna- 
modulator into electrical signals. Suitable pressure 
electrical transducers have been procured and a 
method of producing an electrical signal pro- 
portional to the flow of fluid in or out of the Dyna- 
modulator chamber, and so to the piston displace- 
ment, has been developed. This apparatus is now 
being assembled for tests with the Plant Engineering 
and Energy Division’s experimental Dyna-modulator 
as a fast-acting electro-hydraulic a.g.c. system. 

The manufacture of the Narrow Strip Width 
Meter developed by the Section some time ago has 
been undertaken by Davy and United Ltd., and a 
first model has been completed for a member firm. 


End of Coil Control 

It appears that a significant amount of plant time 
is lost in many steel strip processing lines because 
the operator is not certain when the end of a coil is 
going to emerge from the uncoiler, and so slows 
down the line unnecessarily early. This happens 
when stopping a coil end under a shear or welder 
to join it to another end, for example on cleaning 
lines and electrolytic tinning lines, and in cold mills 
which are slowed down for a weld in a built-up 
coil. 

The Section has evolved a scheme by which a 
suitable (visible) mark can be applied to the strip, 
during a previous process, a specified distance from 
the coil end. This mark triggers a position control 
which either stops the line or slows it down to a 
specific speed, so that the strip travels a specific 
distance and then either stops or slows down to a 
preset speed. 


Temper-mill Control 
There is, as yet, no satisfactory non-contact 
method of measuring the percentage elongation of 
strip to temper rolling, and one is needed if the 
temper-rolling process is to be properly controlled. 
A new non-contact technique for measurement 
of the speed of a moving strip is being developed; 
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by using it to compare the input and output speeds 
it will be possible to calculate the percentage 
reduction. The strip surface is illuminated with 
two spots of light (images of a lamp filament) arranged 
to about 6 in. apart and in line with the direction 
of motion of the strip, so that one spot is directly 
downstream of the other. Two photocells are 
arranged to view separately the light reflected from 
the surface at these spots. As the strip passes, 
variations in its surface cause variations in the 
reflected light intensity, and since the same portion 
of surface passes the two filament images in turn, 
the light signals received by the two photocells are 
the same apart from a delay in time. The earlier 
signal is delayed on a tape recorder, or on a rotating 
magnetic drum, and the two signals are then 
correlated; the delay is adjusted until the correlation 
isamaximum. The strip speed is then known from 
the delay and the distance between the images. By 
placing two pairs of light sources, one in front of and 
one after the temper mill, the two delays can be 
compared and the reduction of thickness obtained. 
Accuracies of better than | part in 400 are expected. 
A demonstration of this technique was given at 
the BISRA Open Days, using a commercial tape 
recorder with a band width of only 10 kc s. In 
this apparatus the correlation indicator was sensitive 
to a change in the delay, and hence of speed, of 1 
part in 800. An experimental apparatus suitable 
for testing on a 1,250 ft. per min. temper mill is 
being developed. This will incorporate a servo to 
keep the correlation function at its maximum; by 
automatically adjusting the delay it will thus give 
a continuous reading of speeds. 
Automatic Gauge Contro! of Tandem Mills 
Although considerable progress has been made 
in the development of continuous strip gauge 
measurement and in the application of automatic 
gauge control to single stand mills, there are still 
many problems in applying a.g.c. to tandem strip 
mills. Because of the interaction between stands, 
theoretical analysis of the behaviour of the system 
with various forms of feedback control is compli- 
cated; furthermore the “constants” of the mill 
stands are not yet well known; there is as yet no 
basis for design of an optimum control system. 
Recent work by the Automation Section has 
shown that by applying matrix theory to the funda- 
mental equations of motion for astand and mill some 
useful predictions can be made of the behaviour or 
various control systems applied to the mill. 
However, before much progress can be made in 
designing an optimum control system for a 
specific tandem mill it is essential to know the values 
of the coefficients in the linearized equations 
of motion. Experiments have been designed 
to determine these coefficients on a production 
4-stand mill with the co-operation of the Steel 
(Continued in page 534) 
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TEST 


FOR THE ASSESSMENT OF STEEL SHEET 
FOR COLD PRESSING 


And a Comparison of this Test, Using a Hemi-ellipsoidal Punch, 


with the Olsen 


Test 


By ROGER PEARCE, B.A., B.Sc. (Oxon)* 


A communication from the British Deep Drawing Research Group) 


Introduction 

OR some years, it was thought that a simulative 

test for the assessment of sheet metal for 
cold pressing was required. For this reason, the 
Swift Cup Forming Test was developed and 
this has been tested by various workers with 
different results. This report contains the results 
of the work described in the title of this paper and 
seeks to present a picture of the cupping test and 
the difference between stretching and drawing 
tests. 

A major cause of splitting and the production of 
imperfect pressings is the use of rimming steel, 
which has been allowed to age, for their manu- 
facture. Ageing in rimming steel 
can be first observed as a kink at 
the yield point on the load- 
elongation curve and next by a 
rise in the yield point, which 
can be of the order of 4 tons 
per sq. in. for fully aged 
material. 

It was decided to investigate 

the ability of the Swift Cup- 
Forming Test to differentiate 
between steel in the aged and 
unaged conditions, and to con- 
tinue from this to compare this 
test with the Olsen Cupping 
Test. 


* This paper was made available to the 
delegates at the recent International Deep 
Drawing Research Group meeting in Paris 

+t Pressed Steel Co. Ltd 





Olsen test 


Fig. 1. 


Material 
The steel used for the first work was open-hearth 
rimming steel. Several large sheets with different 
batch numbers were used, but a given series of tests 
were all taken from one sheet as indicated. In the 
work on the Olsen test, rimming steel from various 
mills was used. 


Experimental Methods 
The Swift Cup-Forming test was carried out 
in the manner prescribed by B.I.S.R.A.(') and the 
tensile test as described in a previous paper(*). 
The Olsen Test was performed on a blank 
approximately 4 in. square and lubricated with 
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oil used for the cup-forming test on the side 
of the blank in contact with the ball. The ball 
was motor-operated until near the end of the test 
and then the last part until fracture was carried 
out by hand. Fracture is indicated by oil appearing 
on the outside of the blank (Fig. 1) and this was 
regarded as the end-point of the test. Ageing in 
this report was artificial ageing, which consisted 
of holding the steel at 100° C. for one hour. 


Test Rating 

The depth of the cup drawn in sheet metal is 
described by a dimensionless number termed the 
Drawing Ratio and represented by the neutral 
symbol 6 which is calculated by dividing the blank 
diameter by the punch diameter. The Limiting 
Drawing Ratio, represented by 6,, is the nominal 
maximum blank diameter divided by the punch 
diameter. 


Results with Aged and Non-aged Rimming 
Steel (at standard Blankholder Pressure of 
50 Ib. per sq. in.) 

Actual pressings made from the sheet steel 
designated RVN, in the fresh and in the aged 
condition, are shown in Figs. 2, 3 and 4. Fig. 2 
gives a general view of both pressings. The increase 
in the buckling with aged material is evident, and 
seen even more clearly in Figs. 3 and 4. Attempts 
to remove this buckle by increasing pressure 
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Fig. 2 (left ° Pressings in RVN 
steel in the fresh and aged condition 





on the upper blank-holder of the press merely 
gave split panels. This is a typical example of the 
sort of trouble experienced with irregular shaped 
pressed motor-car panels, where making the correct 
shape is quite difficult, but the production of a 
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Fig. 4.—RVWN steel pressing ; aged steel 

split-free pressing is comparatively easy. The 
experimental results of these tests are given in 
Table I. This shows that, on ageing, the yieid 
point rises from 12.5 tons per sq. in. to about 
16 tons per sq. in., while the L.D. Ratios for 


both the hemispherical and flat-bottomed punches 


Yield point, ; 


elongation 
per cent) 


tons per tons per 


| $q. In. | 
T | 


L 


XTN 
As received : | 43. 
Aged : ‘ | 40.5 


FUN 
As received - 2.4 | . 43.5 
Aged | 3. 15. 7 21.0] 45. 


HUN 

As received | u ' ; 45. 
Aged ; } : 3] , . 45. 
KUN 

As received , : A ; 48. 
Aged ‘ = : | 47. 
MUN 


As received | i . .2 20.2 | 45. 
’ 43. 
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TABLE I—RVN 


Non-aged 


w 


Yield point 


ow 


Ultimate tensile strength 
2-in. elongation 


8-in. elongation 


Viw vi Vibo 


General elongation 
Y.P./U.S 


L.D.R. (hemispherical 
L.D.R. (flat 


remain the same. Table II confirms the results 
given in Table I for five other different heat 
numbers of rimming steel. It is interesting to note 
that the L.D. Ratio never falls after ageing, either 
for the hemispherical or the flat-bottomed cup. 
It will be noticed in some cases that the L.D. 
Ratios increase after ageing. 


Results with Aged and Non-aged Rimming 
Steel (at various blank-holder pressures) 
As is demonstrated above, yield point is a very 

important property as far as producing a buckle- 
free pressing is concerned. Any simulative test, 
therefore, which is not sensitive to yield point 
is probably not of much use for assessing sheet 
metal for cold pressing. 

Professor Swift’s work(*) showed that the hemi- 
spherical punch was sensitive to yield point, but 
the present work shows that it is not as sensitive 
as a press in a production press shop to the small 
changes in yield point brought about by ageing. 


Y.P./U.S. L.D. 


per cent 


General | L.D 
elongation | Ratio Ratio 
| hemi- | flat 
|spherical 


8-1n 


L T L ey 


300 
300 


.275 
.300 


250 
.250 


.300 
300 
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TABLE III-——Mechanical Properties and L.D 
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using Aged and Unaged Rimming Steel at Different Blank-holder 


Pre ssures 


Hemispherical punch 


Mechanical properties 


Unaged 
I 


Y.P., tons per sq.in. .. 2.353 i 
U.T.S., tons per sq. in aa ZB 
E 2-in. per cent 16.5 44 
E 8-in. per cent 33.4 30 
G.E., per cent 29 25 
YP US, per cent 58.7 62 


’ P., tons per sq. in 
).T.S. tons per sq. in 
-in., per cent 

in., per cent 

» per cent 

US, per cent 


7 


I 


2 
~ 
¥ 


* Denotes very 


To try to overcome this defect, it was decided to 
try the effect of varying the blank-holder pressure 
to see whether this would differentiate between 
the aged and non-aged steel. All tests were carried 
out using a single sheet of rimming steel. 

The results are shown in Table III. It will be 
seen that the yield point again rises about 3 tons 
per sq. in. on full ageing. Blank-holder pressures 
were varied between 20 and 85 Ib. per sq. in., and 
the hemispherical punch was used, but it was found 
that below 30 Ib. per sq. in. wrinkling could be 
observed on the finished cup and, therefore, the 
minimum pressure which could be used was, in 
fact, 30 Ib. per sq. in. At this figure a difference 
of one L.D. Ratio was observed between aged and 
unaged material and this was maintained up to 
40 lb. per sq. in. blank-holder pressure. Above 
that, apart from a slight anomaly at 65 Ib. per sq. in., 
the L.D. Ratios are the same up to 85 Ib. per 
sq. in. Using the flat-bottomed punch, as might 
have been expected, no particular significance can be 
attached to the figures. It seems, therefore, that 
by reducing blank-holder pressure from 50-30l]b. 
per sq. in. a small difference between aged and 
non-aged material can be shown, but only in the 
case of the hemispherical punch. In the case of 
the flat-bottomed punch at 30 Ib. per sq. in. aged 
material draws a deeper cup. 


Flat punch 
) 


L.D. Ratio at different 
blank-holder pressures 


L.D. Ratio 
Aged 


L.D. Ratio 
Unaged 


Aged Blank-holder 
I i pressure 
200* 
200* 
200 
200 


15. 20 
21. 25 
4. | 30 
29. 35 
25 40 
72. 50 
6U 
65 
70 
75 
80 
85 


NNMNMNNNN NN iv to 
MNNNM NNN Nb fo fv to 


Vvivivi 


~“JI~JI -~] +] 


co 


18.4 


Dwr uit 


NM NNN NN bo bo bd to 


slight wrinkling. 


Results Using a Hemi-ellipsoidal Punch 

This contour of punch was decided upon because 
it seemed that a more “ pointed ” punch might 
differentiate between fresh and aged steel more 
clearly, and an ellipsoid can be mathematically 
defined and needs no “ blending-in ” where the 
parallel part of the punch begins and the curved 
part ends. The ellipsoid used was chosen arbi- 
trarily with a major axis of 3 in. and a minor axis 
of 2 in. The punch was a composite one with a 
base suitable for screwing into the press and the 
working part machined separately. This simplifies 
the manufacture of punches of different contour. 
The base is made from | per cent carbon steel in 
the annealed condition, while the working part is 
of B.S.S. 970, En. 32, machined in the annealed 
condition. 

The punch was machined to size and then car- 
burized and hardened from a salt bath. This gave 
practically no distortion or scaling, and polishing 
up with successively finer grades of emery paper 
to give a good finish before use did not change the 
shape of the punch, as far as checking with a 
template could determine. 

The punch head and shank are shown in Figs. 5 
and 6. L.D. Ratios for all three punch shapes, 
using aged and non-aged steel, together with the 
mechanical properties, are given in Table IV. 
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It will be noticed that the 
ellipsoidal punch does differen- 
tiate between aged and non-aged 
steel to a larger extent than 
either of the other two punches 
so far used in the Swift Cup- 
Forming test. In Table II using 
a different batch of steel from 
the present one, it is shown 
that, using the hemispherical 
punch at 30 Ib. per sq. in. 
blank-holder pressure, one L.D. 
Ratio is the difference be- 
tween aged and  non-aged 
steel. Using the ellipsoidal punch, however, three 
L.D. Ratios difference is found. 


TABLE I1V— Mechanical Properties and L.D. Ratios with 
Aged and Unaged Rimming Steel using Flat, Hemispherical 
and Ellipsoidal Punches at 30 lb. Blank-holder Pressure 
Unaged Aged 
I L T 


Yield point, tons per sq. in 
Ultimate tensile strength, 
tons per sq. in 
Elongation 2 in., per cent 
Elongation 8 in., per cent 
General elongation, per 
cent 
Y.P./U.S., per cent 8 
L.D. Ratio flat 2.1 
L.D. Ratio hemispheri- 
cal 2 2.200 


L.D. Ratio ellipsoidal 1.900 


Comparison Between Hemi-ellipsoidal Punch 
and the Olsen Cupping Test 


In this experiment, 60 sheets of rimming steel 
on which routine tensile tests were requested 
by the press shop, were also submitted to the Swift 
Cup-Forming test, using the ellipsoidal punch and 
the Olsen Cupping test. 

The L.D. Ratio is plotted against the Olsen 
value and the results are shown in Fig. 7. A distri- 
bution curve, Fig. 8, shows a degree of correlation 
between the Olsen value and L.D. Ratio. 
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hemi- 
shank 


Fig 5 left 
ellipsoidal punch 


Complete 


head and 


Component parts 
of Fig. 5 





Discussion 

The inability of the Swift Cup-forming test to 
assess the effect of the finer points due to ageing, 
to the same degree as a press in a motor-car-body 
press shop, casts some doubt on its usefulness in 
assessing metal for these sensitive pressing opera- 
tions, but when the blank-holder pressure is reduced 
from 50 to 30 Ib. per sq. in. a small difference 
between aged and non-aged steel can be shown, 
but only in the case of the hemispherical punch. 
The flat punch can be ignored as a method of 
assessing steel for this type of pressing in which 
subtlety of shape is more important than splitting 
or depth of draw. This type of pressing is common 
in a motor-car-body press shop. 

However, the difference shown up by the hemi- 
spherical punch at 30 Ib. per sq. in. is only one 
L.D. Ratio and this is of small magnitude 
compared with the change in mechanical properties, 
especially yield point and the very substantial 
effects it can produce in the press shop. 

The ellipsoidal punch, does in fact differentiate 
between steel in the aged and unaged conditions 
to a larger extent than any other punch tested. 
The results in Table IV show that at 30 Ib. blank- 
holder pressure, no difference is detectable when 
using the hemispherical punch, but using the 
ellipsoidal punch, three L.D. Ratios difference is 
found. 

In a cup-drawing test of this sort, as the punch 
becomes more pointed, more stretching of the 
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metal occurs prior to the drawing-in of the rest 
of the blank through the die ring. With the flat- 
bottomed punch stretching ceases immediately 
the radius on the edge of the punch is made, and 
drawing begins at an early stage. With a flat- 
bottomed punch with a very small radius on the 
corner, the amount of stretching would be exceed- 
ingly small. However, as the radius gradually 
increases, first the normal flat-bottomed cup is 
obtained, then the hemispherical cup and then the 
ellipsoidal one. 

As the ratio of major to minor axis increases 
the amount of stretching which the metal receives 
over the head of the punch would increase because 
of the increased area of the hemi-ellipsoid over 
the hemisphere. The relative figures are given 


in Table V. 
TABLE V 
Area of 
Major Minor Semi- 
axis, axis, ellipsoid, 
in in. sq. in 
Hemispherical 
punch | 2 2 6.28 
Pllipsoidal punch 3 2 7.95 


Thus, the area of the punch over which stretch 
has taken place in the preliminary stages of the 
operation before drawing-in really starts is 26.5 per 
cent greater in the case of the ellipsoidal punch 
than that of the hemispherical. 
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Fig. 7 (left).—-Graph of L.D. Ratio against Olsen value 





Another factor involved is the stressing of the 
blank itself. The load in Ib. per sq. in., when the 
ellipsoidal punch first touches the blank is greater 
than in the case of the hemispherical punch and, 
therefore, causes more severe stretching of the 
material. This is shown by the low L.D. Ratios 
obtained. 

The comparison between the Swift test using 
the ellipsoidal punch and the Olsen test is very 
interesting and Figs. 7 and 8 show that there is 
certainly a degree of correlation between these two 
tests. The Olsen test is rather sensitive to thickness 
of material and to allow for this as far as possible, 
the results were rounded to two decimal places. The 
thickness of the sheets used varied from 0.034 to 
0.042 in. and it is felt that if work could be done 
using only one thickness of steel correlation would 
be better. 

Conclusions 

It seems that the Swift test using the ellipsoidal 
punch gives results comparable with the Olsen test. 
If the major axis of the ellipse were increased it is 
possible that the test will approximate more 
closely still to the Olsen test, as less drawing and 
more stretching should take place. If the major axis 
is decreased, then the differentiation between aged 
and non-aged rimming steel becomes increasingly 
less, until, when a hemispherical punch is used, no 
significant differentiation is made. 

It can also be deduced that, as the Olsen test 
correlates with the Swift test using an ellipsoidal 

Continued in page 534 


Fig. 8.—Graph of number of values against error 
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AUTOMATED LINE 
WASHER CABINETS PER 


METAI 


INDI STRIES ; 
PRODUCES 125 
HOUR 


4 Description of Plant and Procedure at 


PHILCO CORP., 


VASHVILLE, U.S.A. 


By H. W. SHULZE* 


HILCO CORPORATION’S line of washing 
machines, including its Duomatic combination 
washer-dryer, are among the Philco appliances 
produced under contract at Nashville, Tenn. 
Included in the line is the Automagic washer that 
employs a special form of agitator, turning about 
a vertical axis and producing high-frequency 
washing action. This machine is top loading. 
Also produced is a combination unit having 
a fixed cylinder set with its axis horizontal. Inside 
this cylinder is a rotating coaxial perforated basket 
in which washing and subsequent drying take place. 
This machine has a circular tront door that serves 
for loading and unloading. 


Cabinet Sizes Standardized 
Both machines are designed to use the same basic 
rectangular four-walled cabinet. It is 34 in. high. 
26} in. wide and 26} in. deep (front to back). 


* Manager, Laundry Operations, Philco Corporation 





Fig. 1.—Control station 
beside an elevated runway 
from which the operator 
can see and control the 
entire automated line 











but openings in the front and rear faces are not the 
same because of the different operation and internal 
design. There is, of course, no circular front door 
in the unit designed for vertical agitator washing, 
and rear openings of the two cabinets differ to suit 
their respective functions. 

Because both basic cabinets are the same size, 
and are made from the same blank that is formed 
initially in the same way, total volume requirements 
are high and justify a well-automated production 
line. This includes a large hydraulic blanking 
press, a combination tangent bender and seam 
welder, an expander, and a row of supplementary 
special presses that do piercing and some secondary 
orming (see Fig. 2). 

All of these units are so fully automated that no 
manual handling is needed. Although used for 
cabinets of both designs, some dies are made so 
that they work on one type of cabinet and some on 
the other type. Dies that operate for only one 
design of cabinet remain idle when the other design 
is run. 

Once the total set-up has been made, it remains 
unchanged except for alteration in controls. They 
make possible a production shift from one form 
of cabinet to the other with almost no delay, 
because all die components remain in place. 

A given run may continue for an hour or two, 
or as long as may be needed, on one type of cabinet. 
Then a shift to the other type is effected in a 
matter of seconds by the push of a single control 
button. In fact, the changeover of the automated 
set-up is effected more quickly than are changes 
on assembly lines to which the cabinets are de- 
livered. It required considerable ingenuity to 
design an automated set-up so easily converted 
from type to type, but the result makes it possible 
to amortize the cost of the complete line over a far 
larger total production, thereby lowering consider- 
ably the tooling charge per cabinet. 

Blanks of cold-rolled steel used for each cabinet 
measure 36 by 1014 in. and are 0.048 in. thick. 
They are cut to size from coil stock, and are 
delivered to the start of the automated line in 
stacks that are spotted on a roller conveyor for 
easy shifting to the first press feeder. This press 
is a hydraulic type that trims and notches both 
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long edges and also pierces some small holes. 
Scrap cut away drops into boxes at each side of 
the press. 

A vacuum-cup device lifts sheets from the stack. 
At the end of this station is a magnetic unit that 
causes sheets to fan out so that only one at a time 
can enter the roll-feed unit next to the stack. 
Advance into the press is by rollers that cease to 
turn the instant a blank strikes stops that fix its 
longitudinal position. As soon as this occurs, 
the press trips automatically and makes its working 
and return strokes. As the trimmed blank 1s 
released, it is fed longitudinally by rolls and 1s 
advanced to forming position in a tangent bender. 
At this point, the bender closes, making short- 
radius bends at the four corners and producing 
a short overlap for seam welding. 

As soon as forming is completed, a mash seam 
welder, which is part of the bender assembly, 
advances the welding rolls to produce the seam 
weld near the centre of the back face, reducing 
the seam almost to single-stock thickness. The 
bender components open, releasing the rectangular 
cabinet which then is tilted up and slides down a 
ramp into the pick-up for the expander. Pick-up 
is done by a carrier on an overhead track. 


STATION 9- BLANK BACK COMPLETE, CURL NECK ON 


BOWL AND RESTRIKE BOWL (SELECTIVE) 
STATION 8~ PIERCE & EXTRUDE OPENING FOR BOWL 


AND ALL HOLES IN BOWL RECESS. BLANK AND 
FORM ACCESS OPENING AND PIERCE ALL HOLES 


IN ACCESS OPENING AREA (SELECTIVE) 


line 


\ 


cabinet 


OVERHEAD CONVEYOR SYSTEM 


waser 


Expanders Used Effectively 

As in other similar set-ups, the expander is 
designed to stretch the walls of the cabinet and, 
in this case, to produce the specified oblong section 
as well as to hold it within close dimensions. 
Stretching is accomplished by four die sections 
that are forced outward, each moving at right- 
angles to the face it forms. At the proper point, 
four external dies are moved inward. They mate 
with the inner dies and, together with them, do 
whatever forming is required on the four faces. 
The dies also form top flanges inwardly. Notches 
made in the first press are large enough so that 
spaces are left between the ends of the flanges. 

After the four-sided cabinet comes from the 
tangent bender, the cabinet is advanced on to an 
elevator that is part of the expander. This elevator 
then lowers and positions the cabinet for the 
expanding operation. When the expanding and 
face forming are completed, and all die components 
retract, the elevator moves the cabinet upward 
automatically until it clears the expander and is 
gripped by a carrier on an overhead track. The 
formed cabinet is then shifted transversely and is 
lowered and released at the next station. Then the 
carrier shuttles back, ready to pick up the next 
cabinet lifted from the expander. 

In the expander, the dies perform certain opera- 
tions on two or more faces that are needed on the 
particular model of cabinet being produced. 
Some dies have portions that are moved from one 
type of cabinet but remain idle for the other type. 


drawing of 
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ALL HOLES IN CABINET BACK (ALL MODELS) 


STATION 6- EXPAND CABINET TO SIZE 


SCRAP CONTAINER 
General layout 
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AUTOMATIC SHEET FEED 


MAGNETIC SHEET SEPARATOR 


STATION 4 ~ FOLD FLAT BLANK SHEET TO CABINET SHAPE, MASH 


SEAM WELD BACK LAP JOINT AND EJECT 
STATION 2~ AUTOMATIC LIFT STOCK TABLE -_ 


STATION 3- HYDRAULIC BLANKING PRESS 


STATION 1- STEEL STOCK _5S 
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In the type that is to have 
a circular opening for a front 
loading door, one outer die has 
a punch that pierces the door 
hole and embosses around the 
opening, and the mating die 
has an impression into which 
the metal is recessed. In the 
cabinet needing no circular 
front opening or throat, the 
throat punch is not advanced 
and the face remains flat. 

Dies are so made and so con- 
trolled by the sequence timer 
that they perform only those 
operations for which corres- 
ponding controls are set, and 
components function only when 
needed. Some forming is done 
on the back face as needed, 
and dies also produce side 
steps, when set to do so. By 
reason of flexible design, one 
machine does quite different 
jobs with only 
controls before shifting from 
one cabinet style to the other. 

Then comes the first of three 
special presses equipped with 
dies that move _ horizontally. 
Overhead carriers shuttle back 
and forth to elevate, transfer, 
and lower each cabinet into this 
and each subsequent station. 
At the first of these stations, 
dies blank a rear recess opening 
and pierce all holes in the 
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Fig. 4 (beloz 
two ends are overlapped, welder u 
of back panel 











Fig. 3 (left Sheets are 
lifted one at a time by the 
vacuum pick-up (left) and 
then are advanced longi- 
tudinally by the roller feed 
into the press shown in 
centre of photograph 





Tangent bender forms blank received from the press. When the 
heels advance for a mash seam through centre 
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Fig. 5a.—-Top view of the expander with dies open to 
the formed cabinet that is lowered by a carrier which 1 
ported on an overhead track 


’ 
e 


cabinet back. These include holes for fasteners 

that support the detachable back panels and other 

back components. These operations are performed 

on both models. Movable die components in this 

and subsequent stations are operated by hydrauli- 

cally-operated cams. 
Dies in the next station operate selectively 

Fig. 5c.—Cabinet being elevatea after dteé 

where extrusion has been performed on the 

lower opening, and several small holes 


in die shown 
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Fig. 5b.—Cabinet as it appears after elevating from the 
expander which has flangza the top and done some forming 
on vertical walls This is station eight 
and are used only on the cabinet for the combination 
unit. They pierce and extrude the door opening 
and all holes in the bowl (or door) recess area. 
In the same die, the lower access opening is blanked 
Fig. 5d.—Dies in the press at station eight into which the 
cabinet, shown above and at left, is about to be loaded 
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Fig. 5e.—Final station, number nine, in the automated line, 

roth cabinet above abcut to be lowered. The die siown blanks 

out the back which drops on to the stack visible on the pallet 
in the foreground 


out, and the small holes at the ends of this opening 
are pierced. These operations are not performed on 
the cabinet for the vertical (Automagic) washer. 

At the final station in the automated line, dies are 
designed to blank out substantially the whole back, 
which has been tormed in prior operations, so that 
it can be employed for other purposes. Another die 
in the same press curls the neck at the bowl (door 
opening) and restrikes the bowl to set it to final 
shape. 

Normally, only one man is required to attend 
the entire line, and he can observe the performance 
of each unit in the entire automated line. A button 
control panel is provided near one end of the run- 
way and it can be used, if trouble arises, to stop 
the whole line, and also to permit manual button 
control of any unit in the line. 

Each unit in the line is equipped with interlocks 
so arranged that no station will be fed with a sheet 
or partly formed cabinet until the next station 
is empty and ready to receive another part. These 
interlocks are for safety and are designed to prevent 
jamming during transfer operations. 

Overall space required for the automated line 
is comparatively small, the total length being 
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Blanked-out back about to drop on to rolls along 
stack on the 


Fig. 5f 
which the back 1s advanced by gravity on to the 


pol 
peu 


approximately 74 ft. It is possible to produce 125 
cabinets an hour, which is a remarkably large output 
considering that, normally, only one man is needed 
on the line. Stacks of blanks are fed to the begin- 
ning of the line by a fork truck, and completed 
cabinets feed on to a conveyor at the end of the line 
for transfer to the finishing department. 
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This article is reprinted by special permission 
of Dana Chase Publications, Inc., Elmhurst, 
Illinois, U.S.A., publishers of “ Metal Products and 
Manufacturing Magazine ” and “‘ The International 
Enamelist.”” Copyrighted September, 1959 in 
MPM. 





International Machine Tool Exhibition 


AUL GRANBY AND CO. LTD. have informed 
us that an error appeared in the description of 
their exhibits which they provided for the preview 
of the above exhibition published in our June, 1960, 
issue. The Wilhelmsburger plate-bending and 
levelling machine on show is the 5-roll FWV type 
not the 7-roll SWV type as stated. 
Also the caption to Fig. 23, one of the exhibits of 
Holden and Hunt Ltd., should read 15-kVA spot- 
welding machine. 
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NEW PLANT FOR THE PRODUCTION 
OF SILICON STEELS 


Increased Demand Necessitates Expenditure 
of £4-million 


CCORDING to a report in “‘ The Dragon,” the 
monthly publication of the Steel Co. of Wales 
Ltd., additional plant, which will cost £4,000,000, is 
to be installed at Orb Works. It will enable the 
Newport Division of the Steel Company of Wales 
to meet the increasing demands of the electrical 
industry for high-grade cold reduced silicon steels. 
The company has embarked on a further develop- 
ment scheme designed to increase 
electrical sheet steel by some 45,000 tons per 
annum. 

It is expected that the new plant will come into 
operation late in 196] and early in 1962. It is not 
anticipated that there will be any material change in 
total manpower. 

This new scheme, the third to be carried out at 
Orb Works since 1955, provides for the installation 
of a second 48-in. cold reduction reversing mill 
adjacent to the existing mill. 

In addition, the present 48-in. mill will be 
modified to permit the rolling of double-weight 
coils. 

Other items of the project include additional heat 
treatment plant and increased insulating facilities, 
together with modifications to the existing processing 
equipment. 


Sendzimir Mill 

To increase production of very thin oriented steel 
strip in thicknesses of the order of 0.001 to 0.004 in. 
a new 14-in. Sendzimir mill will be installed. The 
product of this unit will go towards meeting the 
need for material for specialized applications 
including electronic devices associated with aircraft, 
missiles, nuclear development, etc. 

Orb Works have, for over half a century, been 
leading makers of the electrical steels required in 
increasing tonnages by the builders of dynamos, 
motors, transformers, generators and smaller equip- 
ment such as radio and television sets. 

Well over 50 per cent of the sheet and strip 
material produced in this country for such purposes 
comes from these works. 

Modernization has been proceeding steadily since 
the last war, with the result that the plant is right 
in line with that of American makers. 

In 1955 the company launched a {2 million 
project for the Newport Division for the produc- 
tion of cold reduced silicon steel in coil form. 

Hardly had this plant come into operation when, 
in 1958, a second {2 million scheme was announced 
to increase production. Plant installed under this 
second stage is now coming into operation. 
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The announcement of the latest stage of this 
continuous programme of modernization and 
development is evidence of the company’s determin- 
ation to keep Orb Works at the very forefront of the 
manufacture of electrical steel. 

Its completion will play a big part in supplying 
electrical manufacturers with additional tonnages 
of the high grade material which they have become 
accustomed to expect from Newport. 
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Continued from page 522 


Company of Wales (Steel Division). Some pre- 
liminary results have been obtained and these 
indicate that the method of experiment is satis- 
factory. When reliable determinations have been 
made of these coefficients, under different mill 
operating conditions, it is intended to study the 
behaviour of different control systems applied to 
the mill by experiments on an electronic analogue 
simulator. 





Use of the Swift Cupping Test 





(Continued from page 528 


punch, it is an unsuitable test for material which is 
intended for deep drawing, as opposed to pressing. 
It seems clear that the flat punch is the most 
suitably contoured punch for this type of metal 
forming, and certain practical results confirm this. 

At present, therefore, it appears that the Swift 
test may not give any more information than the 
Olsen test. It seems probable that a modified Olsen 
test, using a bigger ball would help to reduce the 
sensitivity of this test to gauge variations and might 
produce a test which would be useful for sheet 
metal in industries producing light-gauge pressings 
of the motor-car-body type, where the shape is 
largely obtained by stretching over the head of the 
punch. 


References 
1. B.1L.S.R.A. Report MW /E/85/54 
2. Pearce, R., Sheet Metal Industries, 1953, December, 30, p. 1077. 


3. Swift, H. W., “ Plastic Bending Under Tension 
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FACTORY EQUIPMENT ON SHOW 


"Tis year’s Factory Equipment Exhibition will 
be held at Belle Vue, Manchester, from Sep- 


tember 21 to October 1. The exhibition will be 
open both to the trade and to the public. 
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Punching in Sheet Metal 

















Compiled by J. W. Langton, 


NOMENCLATURE 


geen is a shearing operation where the portion 
cut out or sheared is not required, to distinguish it 
from blanking where the sheared-out portion is the part 
required. 

Punching and piercing are used usually as synonymous 
terms. 

Perforating is a term usually applied to the multi- 
piercing of smaller diameter holes. 


PRESSURE AND WORK DONE 


The general remarks on shearing in data sheet No. 1 
apply here. 

Thus—Pressure required for Punching nDT x fs. 
Where D = hole diameter, T = stock thickness, fs = shear 
stress. (Recent experiments query the use of shear instead 
of tensile stress.) 

A simplified version of the above general rule for mild 
steel about 24 tons per sq. in. is:— 

Pressure (tons) 70 DT. 

Work done in Punching is thus Punching Pressure x Stock 
Thickness. The pressure for stripping may have to be 
taken into account here. It can vary considerably to be 
something between 24 and 20 per cent of the punch 
pressure ; an average figure might be of the order of 
2 tons per in. length cut by stock thickness. In multiple 
punching the punch lengths may be “staggered "’ to 
reduce the punching pressure at any one instant, but the 
total work to be done is unaffected. 


CLEARANCES AND SHEAR 


There must be clearance between punch and die in 
accordance with metal thickness (cf. again Data Sheet No. 1). 
Note the punch controls the hole size, so the die opening 
is increased accordingly. The greater the clearance con- 
sistent with reasonable quality of hole punched, the less 
effort required. 

Some reduction in effort can be secured by shearing 
the faces of punch and die. It is usual to shear one of the 
faces of one of them, but not both. Various shapes of 
sheared faces are possible—none of them have special 
virtues, the main idea being simply to cut part of the peri- 
phery of the punched hole at any one instant. The hole 
in the die must have angular shear, even if minute (} deg.) 
Some prefer to have the hole straight for a short distance 
before the angular shear begins, to maintain hole diameter 
longer after grinding. Providing the die clears the punch- 
ings satisfactorily, in general the smaller the angular shear 
the better 


M.B.E., B.Sc.(Lond.), M.I.Mech.E. 


In the general design of punch and die and punching 
machine, rigidity iseverything. Astout punch with generous 
corner radius to increase holding diameter will last much, 
much longer. 


Note.—Minimum diameter of hole punched is approxi- 
mately that of stock thickness. 


TYPES OF MACHINES 


In all types of punching machines, the main specification 
centres around maximum size of hole punched and the 
maximum thickness such hole can be punched through, and 
the gap or distance from centre of punch to back of throat 
of machine. It is as well to be careful in reading the details 
of the punching—the specification may give, say, $ in. 
diameter through a j in., but there may be possibilities 
of punching a larger size hole through thinner material— 
this information is not always given. Obviously any punch- 
ing machine has the actual capacity to punch larger holes 
through thinner material—the restrictions lie in the linear 
dimensions of the punch and die mounting and the ability 
to get rid of the punchings. Considering work capacity 
alone, then very obviously 

dt. 
So a punch with capacity of 1 in. diameter through $¢ in. 
would be capable of punching 2 in. diameter through a 
¢ in., ete. 


Hand-operated Punching Machines 


The maximum capacity limit here is of the order of 
punching 1-in. diameter holes through 4-in. mild steel, 
and at the top limit, ratchet action gearing is required. 


The very light machines (of the capacity order of ¥, to & 
in.) can be obtained for portable use. The medium range 
is usually bench mounting and hand-operated (but the 
heavy machines can be mounted on a truck, and so given 
portability). Maximum gaps are of the order of 18 in. 
but 6 to 10 in. are more common. 


For punching rolled sections as angles, care has to be 
taken to see that the section can be inserted and positioned 
correctly between the punch and die. In general the usual 
hand punches for sheet metal will not serve for punching 
sections without attention to die and bolster and /or punch 
and punch mounting, and possibly stripper. 

Special versions of hand punches specially suitable for 
sections can be obtained, as can punches for punching very 
near to corners. 

This data sheet has been written on machines specifically 
designed for punching work. It is obvious that any form of 
press, for example, can be adapted to serve as a punching 
machine if equipped with punch and die. Punch and die 
sets can be obtained for use in light presses to assist this 
adaptation. For pressing smaller sizes of holes in light 
sheet metal, foot presses for example (permitting both 
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Punching in Sheet Metal (Cont.) 


hands to be free for feeding and removal of work) should 
always be considered. 


The need for positive stripping of the work should always 
be kept in mind. 


Hand Turret Punches 


Hand turret punches are used where it is necessary to 
punch a smaller number of a range of varying sized holes 
A turret which can be revolved comes, usually, in about 12 
different sizes of punches and dies and any one can be 
brought into service quickly, by bringing it into the 
operational station to connect to the hand lever. Common 
capacities are up to about ? in. through » in. as amaximum 
The gaps are fairly small, usually of the order of about 
34 in. 


Multi-purpose Punching Machines 


Hand-punching machines can be obtained with a quick- 
change tool head, so that by changing this head, operations 
other than punching, such as cropping, notching, etc., can 
be carried out. 


The maximum tonnage in such hand machines is of the 
order of 30 tons, or punching capacity 2 in. through ¢ in., 
or square notching in angle iron 2 in. x 12 in. x fin 


Power-punching Machines 


Single purpose power-punching machines have usually 
one main virtue over adaptations of power presses for the 
purpose, in that they are usually designed to have deep 
gaps; up to 50 in. can be obtained. Even so, they are also 
usually designed to have other uses as notching, etc., as 
secondary use possibilities. Tonnages can go up to 200 or 
even more, and the design principles follow, in most cases, 
those of mechanical power presses. Strokes per minute 
vary from about 30 at the iarge tonnages to 50 in the smaller 
ones, but very light punching using ungeared units can, 
of course, be carried out in lighter machines at direct 
driven power press rates—i.e., of the order of 100 per min 


Power punching is incorporated in machines for carrying 
out a series of operations, as shearing, notching and section 
cropping. Here the punching capacity is generally made to 
line up with the rest of the work usually required on the 
sections. An example—if the machine deals with 6 in. x 6in 
x £ in. angles, the maximum punching is of the order of 
1 in. diameter through 1 in 


Multiple Punching 

Multiple punching is the punching of a number of holes 
per blow of the machine used, and the machine used is 
fairly obviously some form of wide ram press 


Presses can be obtained specifically designed for this 
purpose, called multiple punching presses, and these are 
usuaily double sided presses with fairly large distances 
between the sides, and narrow front to back 


In very many cases, however, the press brake is used for 
this purpose, and it is certainly a good answer. Calculation 
of capacity required is easy enough, but if staggered punch- 
ing is resorted to in order to keep the punching load down, 


the point about total work previously mentioned should be 
kept in mind to ensure there is sufficient work energy 
Apart from the real necessity arising in order to ‘* stagger,”’ 
it is useful to arrange the punching in this manner anyway. 
The staggering should be ‘* balanced "’ across the tool, i.e., 
starting from centre and working out both ways, or from 
the two sides and working into the centre. 


Multiple-punch Tooling 


There are usually two general choices of multiple punch 
tooling (a) a virtual one press tool in which punches and 
dies are set in top and bottom bolsters at fixed pitches or 
(b) by the use of punching units which are essentially 
self-contained punching tools whose pitch may be varied 
as required. The particular circumstances determine the 
choice, but the main factors are cost and desirability of 
pitch variation. The one press tool is usually the cheaper, 
and if pitch variation is always present then the units are 
usually the best answer. Set-up time with the one press 
tool can be negligible—gauges can make the unit change- 
over simpler 


In all such tooling, positive stripping is to be preferred 


Power Turret Punches 


Turret punches, as described in hand punches, can be 
obtained power driven in a much wider range. Here the 
machines are not only power driven for the actual punching 
action, but can be obtained with the turret itself power 
driven, with selection by hand lever. In addition special 
work tables can be supplied with the machine to permit 
much easier and more accurate location of the work to the 
punches. These more elaborate machines are often used 
for the multifarious punching work in radio chassis, 
switchboards, electrical boxes, etc. The tonnages can go 
up to 100 or more, punching holes up to 6 in. in in 
thick with gaps about 25 in., and special work tables to 
take sheets 8 ft. by 4 ft. 


GENERAL NOTES 
Heat Treatment 


It is most advisable to heat treat fully both punch and 
die for sheet-metal punching. The die should be harder 
of the two, as being usually more costly to replace. The 
punch should be well tempered from the shank upwards 
so that only the working portion is reasonably hard. 


Non-circular Punching 


All the above remarks apply, of course, just the same in 
non-circular punching, and there is one main additional 
point. Means must be provided to prevent the punch from 
turning in relation to the die, and therefore, the usual 
elementary means of gripping the punch shank with one 
screw may not serve. If the stripper fitted is a solid type 
then it serves in the main for location of the two, but unless 
the upper portion of the shank is made to fit the stripper 
neatly, better means of guaranteeing the location must be 
provided. Any misalignment of punch and die will tend 
to result in a high mortality in punches, and if this obtains, 
then this possible cause should be first investigated 
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(Above).—Redman multiple punching and cropping units 


(Above)..Edwards hand-operated punch 


(Left) 
Special 

multiple- (Below). Turret-punching machine (Edwards) 
punch 
press 

(Edwards) 








(Below left).—Turret-punch press (British 
Wiedemann) 
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INSTITUTE OF SHEET METAL ENGINEERING 


Notes on Forthcoming Activities 


COLD EXTRUSION OF STEEL 

ECHNICAL aspects of the production of steel 

components by a cold extrusion process which 
were first discussed in this country at a Conference 
organized by the Institute in 1953, have evoked 
an increasing amount of interest during recent 
years. A further Conference on this subject has, 
therefore, been arranged at which papers will be 
presented by a number of authorities with practical 
experience in this field. This Conference will be 
held in the City Hall, Sheffield on November 21-23 
next. The programme will include over 12 papers 
covering various aspects of the subject, and it is 
expected that a number of films showing the 
operation of the process will be shown. ‘Typical 
components manufactured by cold extrusion will 
be on display and arrangements have been made 
for a visit to one or more works where the process 
can be seen in operation. 

Detailed programmes and application forms for 
tickets for this meeting will be sent out to ail 
members of the Institute and others who record 
their interest in the next few weeks. 


TRIPLE CONFERENCE IN 1961 
In May, 1961, a three-cornered meeting will be 
held in London between the Institute, the American 
Pressed Metal Institute and the German Forschung 


Fur Blechverarbeitung. It is anticipated that the 
delegation from the U.S.A. will number about 60 
representatives of metal pressing firms, who, in 
addition to participating in the meeting, will be 
visiting works of technical interest to them in the 
U.K. and on the Continent. 


WORKS TOUR IN SOUTH WALES 

The tour of the works which has been a biennial 
feature of the Institute’s programme since 1948, 
will this year be staged in South Wales. The 
tour will start in the Cardiff area on October 3, 
proceeding to the Swansea area for the next two 
days and concluding with visits to works in the 
Merthyr Tydfil area for the last two days of the week. 

Companies who have extended invitations to the 
Institute to include their works in the tour are as 
follows: Guest Keen and Nettlefolds (South Wales) 
Ltd., Cardiff; Simmonds Aerocessories Ltd., Tre- 
forest; British Iron and Steel Research Association 
Laboratories, Sketty Hall; Aluminium Wire and 
Cable Co. Ltd., Port Tennant; Morris Motors Ltd., 
Lianelly,; The Steel Company of Wales Ltd., 
Tinplate Division, Velindre; The Anglo-Celtic 
Watch Co. Ltd., Ystradgynlais; Hoover (Washing 
Machines) Ltd., Merthyr Tydfil; Lines Bros. Ltd., 
Merthyr Tydfil; Pilkington Brothers Ltd., Ponty- 
pool. 





BETTER GAUGE IN METAL STRIP 
PRODUCTION 


Further Step in Automatic Control 


NEW device for automatically controlling 
the gauge of cold metal strip has been developed 


A 


by the English Electric Co. Ltd., and experience 


at the first installation shows that it makes 
several times the amount of gauge adjustment the 
operator normally makes by hand. 

The system consists of a flying micrometer, a 
control panel and the main control cubicle. The 
flying micrometer, mounted at the edge of the 
strip, measures the gauge of the rolled material. 
On a reversing mill a micrometer is mounted on 
each side of the rolls, and the intended gauge is 
registered on the front of the micrometer. 

The operator sets up his tolerances on the control 
panel, which is conveniently mounted near the 
mill. Generally this is done by a multiposition 
switch, tolerances of }, 4, 1 and 1} thousandths 
of an inch being typical figures. 

On automatic control a continuous signal is 
transmitted to the control cubicle. When the 
error is greater than two thirds of the tolerance 
setting, the screw-downs are operated. 


For a reversing mill the control cubicle contains 
three computing amplifiers, one for each of the 
two flying micrometers and one as a spare. 

When the mill is rolling slowly, that is up to a 
critical speed, a sampling control system is used. 
After an error has been corrected an electronic 
time delay ensures that the screw-downs do not 
operate again until the corrected gauge has passed 
through the flying micrometer. This prevents 
the system “‘ hunting ” for the correct gauge. 

When the speed is greater than the critical speed 
the system changes to continuous control under 
the automatic operation of a relay in the control 
cubicle. Hence the fastest correction possible is 
obtained with maximum stability. 

The incorrect setting of the flying micrometer, 
the failure to apply the micrometer to the strip, 
a break in the strip or the running of the “ thick 
end” through the flying micrometer would all 
show an artificial gauge error, causing incorrect and 
possibly dangerous operation if the automatic gauge 
control were allowed to respond. 

An excess error relay immediately prevents this 
and manual control is made available to the operator. 
Manual control is always available whether auto- 
matic gauge control is selected or not. 
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FIRTH CLEVELAND ACQUIRE J. J. HABERSHON AND SONS 


Combination of Interests for Future 


Expansion and Mutual Benefit 


T= acquisition by Firth Cleveland Ltd., London, S.W.1, 
of J. J. Habershon and Sons Ltd., of Holmes Mills, Rother- 
ham from the Iron and Steel Holding and Realisation Agency, 
for £700,000 for the share capital and £400,000 for the outstanding 
loan due by Habershon to I.S.H.R.A., has been announced as a 
step designed for the mutual benefit of both concerns to provide 
a sound, well-knit basis for future expansion as well as furnish- 
ing a measure of stability against possible depression ; this 
is in accordance with the general policy pursued by the Firth 
Cleveland Group, who already have the following steel interests; 
Firth Cleveland Steel Strip Ltd. and its subsidiary, the Tenuous 
Steel Co. Ltd., The Firth Co. Ltd., Richard Hill Rolling Mills 
Ltd. and the Sheffield Wire Rope Co. Ltd. 


Habershons originated in 1757 
a wrought iron slitting mill from the Earl of Effingham ; 


when Walker Brothers bought 
the first hot- 


rolling mil] was laid down in 1794 and for many years Walker’s had a 
high reputation for crucible steel manufacture and iron castings. 
Holmes Tin-Plate Works, as they were known, were bought by Matthew 
Habershon in 1829 and were soon converted into steel rolling mills, 
much of the product being rod. The development of steel strip pro- 
duction was co-incident with the introduction of the steel nib, crino- 
lines and the bicycle industry 70 years ago and a logical sequence from 
the bicycle to the motor cycle and the automobile industry. 


The firm, J. J. Habershon and 
Sons Ltd., was incorporated as a 
private company in 1920, and 
became interested in the production 
of stainless-steel strip from the 
earliest days of its invention ; it was 
A.I.D. approved for the supply 
of raw materials to the aircraft 
industry in 1926, being then the 
largest manufacturer in the United 
Kingdom, and during the 1939/45 
war, Habershon steels were in 
almost every aircraft flown. Gradu- 
ally over the years, Holmes Mills 
have extended, as production and 
modernization increased, to its 
present 36 acres and include new 
high-speed mills, some specially 
designed, which have been recently 
automated and electronically con- 
trolled. The most important of the 
new plant is the remarkable Send- 
zimir planetary hot-rolling mill (see 


page 511), the second of the first four 
of such installations in the world; this 
installation enables hot steel slabs 
to be reduced by more than 90 per 
cent in thickness at one single pass 
into long continuous strip, the whole 
process, including furnace control, 
being operated from electronic 
control desks Teething troubles 
associated with the planetary hot 
mill have been reflected in the 
financial results for 1957/9 but these 
have now been overcome and it is 
expected that when it is working 
at full capacity its output will 
increase by 50 per cent 


Increased Turnover 


This new acquisition is expected 
to bring the turnover of the Firth 
Cleveland steel interests to about 
£11,000,000 currently. The board 


of J. J. Habershon and Sons Ltd. 
has been reorganized and will now 
be: Mr. Charles W. Hayward, 
chairman; Mr. Jobn W. Tonking 
managing director of Firth Cleve- 
land Steel Strip Ltd.), deputy- 
chairman ; Mr. John W. Habershon 
and Mr. R. P. R. Habershon, joint 
managing directors; Mr. E. W. 
Day (sales director of Firth Cleve- 
land Steel Strip Ltd.) and Mr. 
A. E. Gilbert, Mr. T. D. Dunlop and 
Mr. S. R. Hague of the Habershon 
Board. Mr. A. E. Gilbert has been 
invited to join the board of Firth 
Cleveland Steel Strip Ltd The 
decision to unite the forces of Firth 
Cleveland Steel Strip Ltd. and 
Habershons arose from a recent 
market survey which indicated that 
Firth Cleveland could sell twice 
as much spring steel strip as they 
now produce and that the expanding 
motor-car industry will create even 
further demands. From small 
beginnings in 1950, when their 
Tipton Works consisted of an old 
packing workshop and three small 
offices, Firth Cleveland Steel Strip 
Ltd. has grown so that it now makes 
about half of the tonnage of spring 
steel strip produced in England 
today, disregarding razor and tape- 
measure steel with which they are 
not concerned, and 70 per cent 
of the motor cars made in England 
have Firth Cleveland steel strip 
clutch plates. The company have 
for some time bought some of their 
raw materials from Habershons and 
an examination of the activities of 
the latter company showed that they 
were complementary to those of 
Firth Cleveland and that by a full 
exploitation of the resources of 
the two companies the demands of 
existing Customers and future mar- 
ket probabilities could be met with- 
out a major expansion programme at 
Firth Cleveland Steel Strip Ltd. 
with all that would be involved in 
terms of disruption of present 
production, alterations to buildings, 
long delay and heavy capital expen- 
diture. 





GOLDEN JUBILEE 
OF A.P.V. 


N June 10 The A.P.V. Co. 
Ltd. celebrated the fiftieth 
anniversary of its foundation. The 
company was started in Wands- 
worth, London, in 1910 by Dr. 
Richard Seligman, as The Alu- 
minium Plant and Vessel Co. Ltd., 
to develop commercially a patent 
for the welding of aluminium. It 
was the first company to produce 
large vessels in aluminium as the 
industrial application of this metal 
had previously been handicapped by 
the difficulty in welding. 

The subsequent development of 
welded fabrication in aluminium, 
and later in stainless steel, the 
invention of the “ Paraflow Plate 
Heat Exchanger ”’ in 1923, and the 
growth of the company as process 
engineers, built The A.P.V. Co. up 
as one of the leading manufacturers 
of process plant for the dairy, 
brewery, food, chemical and related 
industries. 

Today The A.P.V. Co. employs 
nearly 2,000 people in its very 
modern factory at Crawley, Sussex, 
and it has created a large overseas 
organization based on eight assoc- 
iated companies, four of them with 
their own factories. 

During the whole of this 50 years 
of steady, healthy growth The A.P.V 
Co. has retained its independence, 
and its founder, Dr. Richard Selig- 
man, although now retired from 
the chairmanship, is still with the 
company today as president 


Change of Name 
T has been announced by Head 
Wrightson Colliery Engineering 

Ltd. of Sheffield, a subsidiary of 
Head Wrightson and Co. Ltd., 
of Thornaby-on-Tees, that the 
company’s name has been changed 
to Head Wrightson Minerals En- 
gineering Ltd. 

The company has been known for 
many years as one of the leading 
specialists in the design and supply 
of colliery surface equipment, but 
in recent years it has been expanding 
its activities in other fields, in 
particular in the treatment of 
minerals other than coal. 

Another important expansion will 
take place shortly in connection 
with iron ore treatment and it was 
felt that it would be an advantage 
if the company’s name gave an 
indication of its widening scope. 

Its interest in, and capacity for, 
work for the colliery industry at 
home and abroad will be maintained, 
and there will be no change in the 
organization or direction of the 
company. 
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present A.P.V. 

works at Crawley 
Sussex 


The original A.P.V. works at 
Wandsworth, 1910 
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First Honorary Diploma in 
Technology Award to Lord Hives 
i, a recent meeting the Nationa! 

Council for Technological 
Awards conferred on Lord Hives, 
the Council’s first chairman and a 
former chairman of Rol!s Royce Ltd. 
an Honorary Diploma in Techno- 
nology (Engineering). 

Lord Hives was appointed chair- 
man of the National Council in July, 
1955, by the Minister of Education, 
Sir David Eccles, when the Council 
was first established. He resigned 
from the chairmanship in January of 
this year. During Lord Hives’ 
chairmanship the Diploma in Tech- 
nology became firmly established 
and, at the time of his resignation, 
3,746 students were following 87 
courses leading to the Diploma in 
Technology at 22 colleges. Towards 
the end of his period of office the 
Council established their higher 
award, Membership of The College 
of Technologists, which it is in- 
tended shall have the academic 
standard of the Ph.D. degree of a 
university and be granted for a 
programme of work carried out 
jointly in industry and in a college. 

Griffin and George 

Secure German Agency 

RIFFIN AND GEORGE Ltd., 
have secured, against com- 
petition with other well-known 
British firms, representation for the 
Deutsche Innen und Aussenhandel 
Elektrotechnik, and DIA Fein- 
mechanik-optik and the DIA Kultur- 
waren as selling agents for Great 
Britain, Australia, South Africa, and 
Eire 





SIMA CONTINUES TO GROW 


HE continued expansion of the 

Scientific Instrument Manu- 
facturers’ Association of Great 
Britain (SIMA), Sima House, 20, 
Queen Anne Street, W.1, is evident 
with the following new members 
recently elected by SIMA Council: 

Wilkinsen Sword Co. Ltd., Sword 
Works, Southfield Road, London, 
W.4; Claude Lyons Ltd., 76, 
Oldhali Street, Liverpool, 3; Bruce 
Peebles and Co. Ltd., Tay Works, 
Bonnington, Edinburgh, 6; Nazard 
Ltd., Belmont, Surrey. 

Amplivox Ltd., Wembley, 
Middlesex, and B. and R. Relays, 
Temple Field, Harlow, Essex, have 
been elected as associate members. 
This brings the total now to 149 full 
members and 30 Associate members, 
making a tota! of 179 firms in 
SIMA. 


METAL INDUSTRIES 
EXPANSION 
ETAL INDUSTRIES LTD. 
have acquired the firm of John 


Lee, of 80, Corporation Street, 
Belfast, 1, and Milewater Basin, 
Belfast Harbour, scrap iron, steel 
and metal merchants. 

The price paid was £45,750 of 
which £9,100 is to be satisfied by 
the allotment to the vendors free 
of cost of 2,600 fully-paid ordinary 
shares of £1 each in Metal Indus- 
tries Ltd. and the balance in cash. 

The business is being transferred 
immediately to Cox and Danks Ltd., 
a wholly-owned subsidiary of Metal 
Industries Ltd., but will be con- 
ducted until further notice under the 
name of John Lee 
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Society of Chemical 
Industry Appoint 
New President 


IR ALEXANDER  FLECK, 
K.B.E., D.Sc., F.R.S., has been 
appointed president of the Society 
of Chemical Industry for 1960-61 
in succession to Mons. E. J. Solvay. 
Sir Alexander will be installed as 
President at the Annual Meeting 
of the Society at Bristol in July. 

Sir Alexander has received the 
Messel and Castner Medals of the 
Society of which he has been a 
member since 1917. He retired 
from the Chairmanship of Imperial 
Chemical Industries on 29th Feb- 
ruary, 1960. 


AMERICAN STRIP MILL 
DRIVES REQUIRE 54,000 H.P. 


HE largest main drive motors 
ever used on a hot-strip finish- 

ing train will make Great Lakes 
Steel Corporation’s new Detroit 
mill the most powerful of its kind 
in the world. 
The five two 


8,000-h.p. and 


7,000-h.p. double-armature motors 
are part of a £2.8 million electrical 


system being supplied by U.S. 
General Electric for the seven-stand, 
80-in. mill, which can be operated, 
on certain schedules, at about 2,700 
ft. per min., 500 ft. per min. faster 
than the usual maximum speed of 
hot strip finishing mills. 

Previously, the largest General 
Electric motors ever used to drive 
a finishing train were rated at 5,500 
h.p., and total horsepower did not 
exceed 38,500, as compared with the 
54,000 h.p. the new motors will 
provide. 

According to G.E. engineers, the 
motors are the result of a complete 
re-design programme and will in- 
clude such new features as constant- 
pressure brushholders, high-tem- 
perature compound field coils, easily 
removable covers and an improved 
tachometer drive. Individual 5,600- 
kW. and 6,400-kW. rectifiers will 
transmit power to each of the 
7,000-h.p. and 8,000-h.p. motors, 
respectively. 

Speed regulators, acting through 
rectifier voltage, are expected to make 
possible more uniform operation, 
full mill utilization and increased 
production, while an automatic 
gauge control, part of the overall 
system, will enable the mill to deliver 
more strip that meets with measure- 
ment specifications. 

The new mill is scheduled to start 
operations this autumn. 





SHEET METAL NEWS 


INCREASING SOUTH 
AFRICAN DEMAND 
FOR STEEL 


ROM South Africa, Barclays 

Bank D.C.O. reports that the 
tempo of the Union’s demand for 
s eel during the last few months has 
gained momentum. Most rolled 
steel products are in short supply 
and ISCOR has been obliged to 
introduce a system of allocations 
notwithstanding the fact that all 
ISCOR mills are producing at 
maximum capacity. 

Re-stocking has proved to be a 
decisive factor in the upward swing 
in domestic demand. The steady 
depletion of stocks during the 
period of recession left consumers 
with less than normal reserves. 
This stock replenishment has been 
superimposed on an increased level 
in the demand for immediate 
fabrication, resulting in an overall 
demand in excess of available 
capacity. 

ISCOR has continued with its 
policy of reference to the local 
market in times of short supply, and 
with the exception of limited 
tonnages to neighbouring territories 
no export orders for rolled steel 
products have been accepted. Ship- 
ments of pig iron surplus to domestic 
requirements and in fulfilment of 
previously accepted orders continue. 





AMERICAN POLISHING MACHINES TO BE MADE IN U.K. 
44-IN. perimeter universal open-centre polishing or 


PRESSED STEEL CO. 
ANNOUNCE 
LARGE-SCALE 

EXPANSION PLANS 


HE Pressed Steel Company 

Ltd. announce that as a result 
of the large-scale expansion pro- 
gramme being undertaken by the 
motor-car industry and the resultant 
increased requirements for motor 
bodies, it has become necessary to 
extend the company’s motor-body- 
making facilities. This will be done 
not only by extending existing plant 
at Swindon, but also by the intro- 
duction to the Linwood factory 
near Glasgow of large-scale body 
production alongside the manu- 
facture of railway rolling stock. 
This will entail, in addition to the 
provision of necessary equipment, 
an enlargement of the existing 
Linwood factory space. Car-body 
production has already commenced 
there and will continue on an 
increasing scale. The directors are 
also planning to expand the com- 
pany’s capacity for the manu- 
facture of press tools. They have 
acquired a site for that purpose on 
the Simonside Trading Estate, 
Leam Lane, Jarrow, and are negoti- 
ating with the Board of Trade for 
the construction of a factory 


buffing machine 


produced by Acme-Efco Ltd., Sheerwater, Woking, Surrey—a new company 
jointly owned by the Acme Manufacturing Co. of Detroit and the Electro- 


Chemical Engineering Co. Ltd. 


Acme-Efco Ltd. will be concerned with the 


sales, manufacture, installation and servicing of automatic polishing and buffing 
machines in this country. The telephone number of the new company is Woking 
5222 and the sales manager is Mr. R. G. Hughes. 
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Cambridge Greets the “ Four 
Corners ” 
HE Cambridge Instrument Co’s 
36th annual] sales conference 
brought agents’ representatives from 
Australia, Canada and India, as 
well as from most western European 
countries. In addition, home-based 
representatives of firms operating in 
China, India, Egypt and south-east 
Asia, together with those selling 
in some eastern European countries, 
were present. It was the largest 
gathering of overseas representatives 
yet to attend the Cambridge Instru- 
ment Co.’s conference. This was 
appropriate, since emphasis this 
year was on the need to increase 
overseas sales in the face of greater 
competition. 

The conference included 
to Cambridge Works, where the 
new research building was seen by 
most overseas representatives for the 
first time, to the Muswell Hill 
London Works to see the 
expansion now in progress there and 
to the mechanical thermometer 
division at Finchley, where Minican 
Recorder and Numalec Controllers 
are in production. The party also 
visited the enlarged premises at 
13-14, Grosvenor Place, the com- 
pany’s head office 


visits 
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GRANTS FOR RESEARCH 


N 1959, the Department of 
I Scientific and Industrial Re- 
search increased the number ot 
grants to universities and technical 
colleges for research in every field 
of science except mathematics. 
Details of a few of these are as 
follows 
Steel Research at Sheffield 

A grant worth £ 36,000 to Sheffield 
University for work on the trans- 
formation of metals, enables Pro- 
fessor A. G. Quarrell and his col- 
leagues in the department of Metal- 
lurgy to purchase new apparatus, 
offering greatly improved techni- 
ques in the study of the structure, 
composition and properties, both 
microscopic and 
The research programme 
includes a study of the fracture 
surfaces of various cast steels, 
a more precise determination of the 
role of alloying elements, the effect 
of cooling rate and the influence 
of “trace elements.”’ Structural) 
changes during the working cf iron- 
manganese-carbon alloys, creep pro- 
perties, the constitution of slags 
and slag-meta! reactions and many 
other research prob'ems of signi- 


steels 


150-TON ROLL HOUSING 


A 150-TON roll housing being machined on a 10-in. ram-post milling machine 
in the Darnall Works, Sheffield, of Davy and United Engineering Co. Ltd. 
The housing was produced by English Steel Castings Corporation Ltd. and is 
one of two intended for the new 52-in. by 138-in. slabbing mill which Colvilles 
Ltd. are building to feed the 68-in. Davy-United hot strip mill being built at 


Colvilles Ravenscraig Works. 


macroscopic, of 


| 





ficance to the steel industry 
being undertaken 


Microscopy 

A break-through of great signi- 
ficance in the field of metallurgical 
research has recently been made 
by workers at the University of 
Cambridge, using electron-trans- 
mission microscopy, and it is now 
possible to follow by cine-techniques 
the arrangements and motion of 
dislocations when a metal foil is 
strained to breaking point. Micro- 
structures down to the atomic scale 
can be seen for the first time as well 
as what happens when a pure metal 
is suddenly cooled from a high 
temperature, and how nuclear radia- 
tion damages the crystal structure. 
Workers in this field of research 
include Dr. P. B. Hirsch of the 
Cavendish Laboratory, whose work 
is supported by a grant of £18,730, 
and Professor A. H. Cottrell, of the 
Department of Metallurgy, Cam- 
bridge, who was granted £15,000 
for electron microscopical study of 
metallurgical problems. 


Chemistry 

Two grants have been awarded, 
each over £20,000, for the purchase 
of the Metropolitan Vickers Mass 
Spectrometer M.S.9, which distin- 
guishes between simple ions of the 
same integral mass but differing 
constitution ; the spectrometers will 
be used for molecular studies by 
Professor Sir Christopher Ingold 
of University College, London, and 
Dr. R. I. Reed, at Glasgow Univer- 
sity. Professor G. O. Jones of Queen 
Mary College, London, has also 
received a grant of £13,000 for 
spectroscopic work at extreme infra- 
red wavelengths. 


ALUMINIUM CO. OF 
CANADA TO INSTALL 
NEW FOIL MILL 


LUMINUM CO. OF CANADA 

LTD., principal operating sub- 
sidiary of Aluminium Ltd., have 
announced an_ investment of 
$1,600,000 at their Kingston, 
Ontario, plant for the purchase and 
installation of a 60-in. four-high foil 
rolling mill. This will be the 
second machine of this size—the 
largest Canadian aluminium foil 
rolling mill and reflects the growing 
market in Canada for Alcan foil. 
A new extension to the Kingston 
foil mill building is being con- 
structed. 
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BICENTENARY OF THE SHEFFIELD 
SMELTING CO. LTD. 


HE Sheffield Smelting Co. Ltd. 
which was founded in 1760 
by John Read who set up business 
as a refiner, celebrates its  bi- 
centenary this year, and it is, 
therefore, not inappropriate to re- 
count some of the steps by which 
this one-time small man business 
has retained its identity and grown 
into one of the biggest organiza- 
tions of its class. 

At the time the firm started, silver 
and copper were bonded and worked 
together into a variety of wares now 
known as Old Sheffield Plate, and 
craftsmen who could manipulate 
plated metal found that they could 
do the same with sterling silver ; 
it was not until the arrival of John 
Read that there was anybody in 
Sheffield who could recover the 
valuable scrap which inevitably 
arose. By 1782, Read had started 
smelting, appointed agents in Lon- 
don and Birmingham and leased a 
40-acre site near Royds Corn Mill, 
between Sheffield and Attercliffe; 
the business continued to expand, 
foreign agents being appointed and 
Read’s nephew and two sons were 
taken into partnership at the new 
works at Royds Mills. With silver- 
ware and jewellery becoming fashion- 
able during the Victorian era, many 
improvements made in the smelting 
and refining processes, included the 
installation of a plant for recovering 
the solids from furnace gases. 
Welfare was not ignored—a bonus 
scheme was started in 1865 and by 
1890 when the company became 
incorporated, a 48-hour week was 
introduced; holidays with pay 
were granted in 1890. 

Further expansion led to the 
acquisition of premises in Arundel 
Street, Sheffield, where rolling and 
wire drawing equipment were in- 
stalled and many technical improve- 
ments devised at Royds Mill in- 
cluded the first plant to be installed 
in England for refining of silver by 
electrolysis. Heavy contracts tor 
copper, brass, cupro-nickel, silver/ 
copper alloys and silver solders 
during the 1914/1918 war led to 
further extensions to plant and 
buildings at Sheffield, London and 
Birmingham. 

During the 1939-45 war, Govern- 
ment Supply Departments, Royal 
Ordnance Factories and producers 
of munitions became the company’s 
main clients. 

A difficult trading period in the 
1950’s necessitated reorganization 
and under the present chairman, 
Robert Jardine, the company broad- 
ened its trade, forming an agency 


in Italy and an associate company 
in Cairo as well as acquiring sub- 
sidiary companies in London and 
Birmingham. The light engineering 
and electrical and allied trades came 
within the company’s sphere as well 
as the production of thermocouple 
wires for the steel and other indus- 
tries; to meet the needs of peace- 
time industry, traditional activities 
have been greatly expanded and new 
ones added, including the produc- 
tion of non-ferrous ingots made to 
Strict specifications. Silver solders 
have become essential to the auto- 
mobile, aircraft and enginecring 
industries while contacts of silver 
or other precious metals are in 
general use in electrical and elec- 
tronic equipment from shavers to 
satellites. 

Products of this company which 
started in such a small way go all 
over the world. 


——— 
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STEEL, PEECH AND TOZER TO 
INSTAL BISRA AUTOMATIC 
CONTROL EQUIPMENT 

TEEL, PEECH AND TOZER 
S a branch of the United Steel 
Companies Ltd.) are installing a 
BISRA Automatic Power Input 
Controller (“‘ APIC ”’) on their 5-ton 
furnace. 

The use of large electric arc 
furnaces for the bulk production 
of steel is increasing ; for instance, 
Steel, Peech and Tozer announced 
recently that their 21 open-hearth 
furnaces are to be replaced by six 
110-ton electric arc furnaces. This 
will be the largest electric steel- 
making plant in the world. 





WORLD’S LARGEST 
TRANSDUCTOR 


RESHAM Transformers Ltd., 

Twickenham Road, Hanworth, 
Middlesex, have just built what is 
believed to be the world’s largest 
electro-magnetic control system or 
transductor. 

This equipment, which weighs 
over 20 tons, will be used in con- 
junction with germanium rectifiers 
manufactured by Westinghouse 
Brake and Signal Co. Ltd., to 
control an output current of 12,000 
amperes. 

It is to be used for research work 
in Holland. The value of the order 
is £17,500. 


BRITISH LUBRICANTS 
ON SHOW 
IN NEW YORK 


OCOL LTD., Rocol House, 

Swillington, Nr. Leeds, were 
the only manufacturers of specialized 
lubricants for industry and auto- 
mobiles in the British Exhibition 
held in New York from June 10 to 
26, 1960. 

The firm took a prominent posi- 
tion at the exhibition with a stand 
of 500 sq. ft. area. To ensure that 
technical and commercial negotia- 
tions could be finalized speedily, 
top-level personnel in attendance 
at the stand included Mr. F. G. 
Wayman (chairman and managing 
director), Mr. E. J. G. Wayman 
export director), Mr. J. C. Gershon 
sales director) and Mr. D. E. 
Burton and Mr. P. Kettlewell 
technical sales engineers). 

The attendance of Rocol at this 
exhibition emphasized the firm’s 
activities in the development and 
manufacture of molybdenum di- 
sulphide lubricants. 

The firm has also developed a 
number of other specialities, includ- 
ing the R.T.D. compound, which 

| has been adopted by many engineer- 

| ing machine shops throughout the 
world as a standard cutting com- 
pound for difficult machine opera- 
tions, especially those containing 
titanium, alloy steels and other 
advanced engineering materials. 


AMERICAN MAGNESIUM 
CHIEFS VISIT QUINTON 


HE Magnesium Association of 
America, which held its Spring 
1960 meeting at Park Lane Hotel, 
London, visited Birmetals Ltd. at 
Woodgate Works, Quinton. Pir- 
mingham. Amongst the visiting 
party were representatives from 
United States, Canada, France, 
Germany, Italy, Norway, Sweden, 
Switzerland and Holland, all having 
a common  interest--magnesium, 
its production and uses 
The association held its meeting 
in Britain this year following an 
invitation extended by the Magne- 
sium Industry Council. The chair- 
man of the council is Mr. Edward 
Player, managing director of Birmid 
Industries Ltd. Birmetals Ltd. 
is the largest single producer of 
wrought magnesium products in 
Europe, specializing in rolled sheet 
and strip, extruded bars, sections and 
tubes. The visitors were shown the 
plant at Woodgate Works, including 
the new Sendzimir Mill—the first of 
its kind in Europe to handle alu- 
minium alJoy strip. 
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CHANGES OF ADDRESS 


N consequence of the sale of their 

subsidiary, Fairey Aviation Ltd., 
to Westland Aircraft Ltd., the 
address of the Fairey Co. Ltd. from 
April 11, 1960 has been Woodlands 
Park, Iver Heath, Bucks. The 
London office of the company 
remains at 24, Bruton Street, 
London, W.1. 


OYCE ELECTRIC FURN- 

ACES LTD. have changed 

their address from June 1 to Albert 

Drive, Sheerwater, Woking, Surrey, 

the telephone number being Woking 
5401-4. 


HE Cambridge Instrument Co. 

Ltd. state that as from May 1, 
1960, its Nottingham office will 
operate from larger and more 
convenient premises at the Century 
Insurance Building, Milton Street, 
Nottingham, telephone number Not- 
tingham 42612. The resident engin- 
eer is Mr. H. G. Starling. 


R. S. B. HAINSWORTH, 

chairman and managing direc- 
tor of the Pioneer Oilsealing and 
Moulding Co. Ltd. of Colne, 
Lancashire, announces that his 
company have purchased Lower 
Clough Mill at Barrowford, Nelson, 
East Lancashire and will enter into 
occupation later this year. The 
new premises provide 130,000 sq. ft. 
of floor space, mostly of the single 
storey type; they are expected to 
house the Pioneer Company’s grow- 
ing business for the next few years. 


HE head office of Proban Ltd. 
has moved from its previous 
address in Royal Exchange, Man- 
chester, to larger and more com- 
modious offices at 34, Princess 
Street, Manchester, 1. 
New telephone numbers for the 
company are Manchester CEN. 8093 
and 8094. 


HE Industrial Fan and Heater 

Co. Ltd., one of the members 
of the Simms Group of companies, 
have moved their London head- 
quarters from Barnet to Remax 
House, Alfred Place, London, W.C.1. 
Telephone number, LANgham 
9561. 


YMET ALLOYS LTD., who 

specialize in the production 
and manipulation of tungsten car- 
bide, have now completed their 
move from Croydon to Camberley, 
Surrey. Their new address is 
Frimley Road, Camberley. (Tel. 
4433/4.) 

Dymet is an associate company 
of Rockweld Ltd., arc-welding 
equipment manufacturers, who will 
also move to Camberley later this 
year. 


| 
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WATER TREATMENT PLANT FOR 
NEW ZEALAND 


EMINERALIZATION plant 

valued at approximately 
£20,000 has been installed by the 
Belco Division of Bogue Electric 
Manufacturing Co. of America to 
purify the boiler feed water of the 
Taswan Pulp and Paper Co. in 
New Zealand. Located at Auckland 
and drawing supplies from the 
Tarawera River near the mill site, 
for the steam supply and distribution 
system, the company was faced with 
the problem of purifying the river 
water which had an average mineral 
content of approximately 290 ppm 
with a soluble silica content of 60 
ppm 


The hot lime Belcolite system was 
chosen to make a reduction in 
effluent hardness, a decrease in 
chemical control sensitivity, a re- 
duction in boiler internal treatment 
and reduced blow down. This 
system operates at high temperatures 
and chemical reactions are completed 
rapidly with low excess of reagents. 
This enables the size of equipment 
to be reduced and by employing 
lime MgO and salt, operating costs 
are kept to a minimum. Head 
Wrightson-Belco demineralisation 
plant and equipment are installed 
in many parts of the world, large and 
small, on land, sea and in the air. 





DEMONSTRATION VAN FOR PRESS BRAKE 
HE Broadway Equipment Ltd., Parway House, 194-196, Finchley Road, 
London, N.W.3, have fitted out the van shown in the accompanying illus- 
tration with a 25-ton *‘ Promecam "* hydraulic bending and folding press brake 
recently introduced into this country by them and made under licence for 


them by Baker, Perkins Ltd., of Peterborough. 


These machines feature a 


sensitively controlled upstroking beam and the complete elimination of stress 
and distortion on both press and tool by the incorporation of an overloading 


safety device. 


Other characteristics are adjustment devices to vary the stroke 


of the press and the pressure, automatic horizontal alignment of the upstroking 
beam, a cut-out safety device to prevent excessive deflection of the beams, 
means of accurate and speedy tool change and a sensitive inching control for 


setting up. 


The range extends from 25 to 240 tons, providing for bending 


lengths up to 13 ft. 6 in. and a heavier press of 350 to 400 tons is in process of 


development. 
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LONDON FIRM CELEBRATE CENTENARY 


Specialists in Perforated Sheets 


HE firm of W. Barns and Son 
Holloway) Ltd., reaches its 
centenary this year. William Barns, 
the founder, set up business at 
Euston Road in 1860 as a metal 
merchant and white-smith, having 
been apprenticed to this latter trade 
at the age of 15. His son, William 
Christopher, joined the firm in 1877 
and by this time the business had 
expanded to include the manufac- 
ture of ship’s, memorial, and other 
nameplates Having previously 
been merchants of imported per- 
forated materials, they now entered 
into the manufacture of perforated 
sheets and plates, special attention 
being given to the manutacturing otf 
perforated zinc, then much in de- 
mand as fly-proof material. New and 
larger premises had to be found and 
in 1905 the plant was moved to Globe 
Works, Queensland Rd., Holloway 
During two world wars, W. Barns 
and Son provided a round the clock 


service on Government 
At the conclusion of World War II 
an extensive programme of repairs 
and replacement of machinery took 
place. The family is now repre- 
sented in the third generation by 
Margaret, daughter of W. C. Barns, 
who is chairman of directors. Her 
husband, Mr. J. L. Guermonprez 
and Mrs. A. E. Barns form the rest 
of the board of directors of W. Barns 
and Son (Holloway) Ltd., which 
became a private company in 1954 
Last year the factory was again 
considerably enlarged and this to- 
gether with the introduction of new 
and up-to-date plant enabled them 
to undertake the manufacture of 
perforated metals of every descrip- 
tion and also plastics, leather, paper 
and hard-board. A great number 
of the specialized machines were 
developed and designed by the 
firm’s own engineering staff and 
assembled on the premises 


BROCKHOUSE FIFTEENTH GOLF TROPHY COMPETITION 
R. JOHN L. BROCKHOUSE, chairman and managing director of the 
Brockhouse Organisation presenting the winner's trophy to Mr. W. H. B 
Horne of Dangerfield and Co. Ltd., Darlaston, at the group's fifteenth annual 
golf tournament held at Sandwell Park Golf Club, West Bromwich on May 20. 
The runner-up was Mr. L. Fletcher of Northern Aluminium Co. Ltd., Birmingham, 
captain of Sandwell Park Golf Club and third was Mr. C. B. Prentice of Hall and 
Co. Ltd., Croydon. 





ry the 
contracts meeting of the 


A.D.A. ELECT 
NEW PRESIDENT 


annual general 
Aluminium 
Association at 33, 
Grosvenor Street, London, W.1, 
the retiring president, Mr. Rudolf 
Hahn, presented the annual report. 
He noted that the continuing pro- 
gress of the association had been 
very satisfactory, with much work 
completed on the new three-year 
programme initiated during the year 
under review. Despite difficulties, 
such as the printing dispute, the 
general level of activity showed a 
further increase over previous years, 
and the high standing of the associa- 
tion was acknowledged both at home 
and abroad 

Mr. W. Brining, F.C.A., was 
elected president of the association 
for the period 1960/61 Mr 
Brining represents the Almin Group 
of Companies on the A.D.A. 
Council He joined the Almin 
Group as secretary on its formation 
in 1945, having previously been the 
secretary of International Alloys 
Ltd., and became a director of Almin 
Ltd. in 1952. Mr. Brining is also 
a director of six of the subsidiary 
companies of Almin Ltd 

Mr. R. Hahn, who represents the 
Association of Light Alloy Refiners 
and Smelters Ltd. on the A.D.A., 
was elected vice-president for the 
ensuing year 


recent 


Development 


INSTITUTE OF METALS 
LECTURE 


‘i Institute of Metals announce 
that Professor Linus Pauling 
of the California Institute of Tech- 
nology has accepted an invitation 
to give a lecture during his visit to 
this country, His subject will be 
“The Structure of Metals and 
Intermetallic} Compounds ”’ and the 
lecture will be delivered at the 
Royal Institution, Albemarle Street, 
London, W.1, at 6.30 p.m. on 
Monday, July 25, 1960. No tickets 
are required and visitors will be 
welcome 


Visitors From 61 Countries 
Attended 1.E.A. Exhibition 


INAL attendance figures at the 
Instruments, Electronics and 
Automation Exhibition which closed 
at Olympia on May 28, were 75,276. 
Of these, overseas visitors totalled 
4,015 from 61 different countries. 
Home and overseas representa- 
tives of newspapers, trade and techni- 
cal journals, radio and television 
who attended the Exhibition totalled 
529 
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APPOINTMENTS and 
STAFF CHANGES 


Mr. Norman Ellyard Langdale, 
A.M.1.Mech.E., M.1.Prod.E.,M.R.- 
S.T., education officer of Imperial 
Chemical Industries Ltd., Milton 
Works, has been seconded by I.C.I. 
to perform the duties of director of 
practical training and placement at 
the College of Engineering and 
Technology, Delhi, for two years, 
under the Technical Co-operation 
Scheme of the Colombo Plan. 
This college is being established to 
ensure an adequate supply of 
technical personnel to meet the 
needs of India under the Five Year 
Plans and is being equipped, in 
part, from a fund subscribed by 
British Industry. 


* *. 7 


Mr. F. A. S. Wood has been 
elected chairman of the Croda 
Organisation to succeed the late 
Sir Edward Crowe, K.C.M.G., and 
also retains his post of managing 
director of the company. Mr. 
Norman Townend, F.C.A., has 
also been elected a director of the 
company. 

. * * 


Sir James Doak, who has been 
associated with Fenner’s Indian 
enterprises for a number of years, 
has joinec the board of J. H. 
Fenner and Co. (Holdings) Ltd., 
the Hull firm of mechanical power 
transmission engineers 


* 7 * 


The Minister of Power has 
appointed Mr. A. J. Peech to be a 
part-time member of the Iron and 
Steel Board in place of Mr. N. H. 
Rollason, whose appointment ex- 
pired on May 31, 1960. The 
Minister has also appointed Mr. 
A. H. Wilson, F.R.S., to be an 
additional part-time member. 


- * - 


Richard Thomas & Baldwins 
Ltd. announce that Mr. E. Pinches, 
general manager (engineering), has 
asked to be released from his 
executive responsibilities owing to 
illness. After a rest, which he is 
taking on medical advice, he will be 


available in a consultative capacity. 
In consequence Mr. W. O. Campbell 
Adamson will be responsible for 
management and co-ordination of 
all constructional activities and 
administration as well as for opera- 
tional management of Spencer 
Works, Llanwern. Mr. R. A. Lake, 
formerly assistant general manager 
engineering) at Ebbw Vale, has 
been appointed chief engineer of 
the Spencer Works, responsible to 
Mr. Campbell Adamson. 


* * * 


Mr. R. E. Powell, former presid- 
ent for 20 years of Aluminum Co. 
of Canada, Ltd., the principal 
subsidiary of Aluminium Ltd., 
has resigned as a senior vice- 
president of Aluminium Ltd., and 
was named honorary chairman of 
Aluminum of Canada Ltd. Mr. 
Powell, who has served 50 years in 
the industry, 1emains a director of 
Aluminium Ltd. and Alcan. Mr. 
Edwin J. Mejia, chief sales manage- 
ment officer, was appointed a senior 
vice-president of Aluminium Ltd. 


* - * 


The engineering group of the 
General Electric Co. Ltd. of 
England announces the appointment 
of Mr. J. L. Orme, A.M.I.E.E. as 
deputy chief engineer for the 
London, Eastern, and Southern 
Areas. It will be recalled that Mr 
E. W. Molesworth was recently 
appointed Chief Engineer for the 
same Areas. 

Mr. Orme was educated at 
Trent College, and after joining 
G.E.C. as an apprentice in 1920, 
was nominated by the company for 
a scholarship at Birmingham Uni- 
versity. He returned to Witton 
Works and later spent three years 
as assistant branch engineer at the 
company’s cardiff branch. 

In 1928 he moved to the head 
office of the company and later was 
appointed chief assistant to the 
manager of Central Stations depart- 
ment, Mr. G. H. Mann, who 
retired on January 31 last. Although 
in his new appointment Mr. Orme 
will be associated with all the 
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engineering activities of the com- 
pany, his main interest will still be 
in the supply industry in which he 
is well known. 

* * * 

Mr. W. Lionel Fraser, C.M.G., 
has been appointed the first presid- 
ent of Babcock and Wilcox Ltd. 
Sir Kenneth Hague has become the 
chairman of the board and Sir 
Reginald Verdon Smith the deputy 
chairman. 

* * * 

The board of The Wolverhamp- 
ton Metal Co. Ltd. have appointed 
Mr. F. W. James and Mr. K. R. H. 
James as joint managing directors 
with Mr. A. M. Anderson. 


* * * 


Mr. W. G. Hadley, who has had 
many years’ experience as a machine 
tool sales engineer with A.B.M.T.M. 
and previously E. H. Jones (Machine 
Tools) Ltd. has now joined the 
Rockwell Mackine Tool Co. Ltd. 
in a similar capacity, operating in 
the North of England from their 
Stockport office. 


* * * 


Crompton Parkinson (Stud 
Welding) Ltd. announce the ap- 
pointment of Mr. J. R. Davis as 
sales manager in succession to Mr. 
R. W. Taylor. 

Mr. Davies comes to his new post 
from Expert Heat Treatments Ltd. 
where he was sales director. He 
was previously, for 7 years, chief 
sales engineer in Cooper and Turner 
Ltd., of Sheffield, well-known in the 
welding industry as makers of 
electrodes. He entered the welding 
industry soon after the war through 
Lincoln Electric Co. Ltd., who 
were formerly associated with the 
sale and service of Nelson stud- 
welding equipment in this country. 

- * * 


Mr. Eric Greenwood, general 
manager of Modern Machine 
Tools Ltd., and Precision 
Machinery Services Ltd., Cov- 
entry, has been elected to the 
board of directors of both com- 
panies, of which Mr. P. E. Verrall 
is the managing director. 

+ . * 


The directors of Manley and 
Regulus Ltd. have appointed Mr. 
Graham Henshaw Edwards of 16, 
Parkdale Court, Tettenhall Road, 
Wolverhampton, as a director of the 
company. 

+ * * 

Jessop-Saville (Small Tools) 
Ltd. of Portland Street, Sheffield 6, 
announce the appointment to the 
board of four new directors—Mr. 
J. R. Bottomley, Mr. E. Garlick, 
Mr. D. Milne, Mr. J. F. Wallace. 

Continued in page 547) 





Juty 1960 





Dowding & Mills Ltd. Bordes- 
ley, Birmingham 12, announce 
the following appointments 

Mr. P. L. Hollings, London 
manager, has been appointed a 
company director, as from May 23, 
1960 

Mr. W. L. Henderson, A.M.- 
I.E.E., previously London sales 
manager, has been appointed 
Southern area sales manager. 

Mr. H. Glover who recently took 
up the position of Midland Area 
sales manager, was previously with 
Pyrotenax Ltd., as Midland Area 
sales manager. 

Mr. A. H. Sockett, formerly 
owner of Southein Electrical Re- 
pairs Ltd., Southampton, will con- 
tinue as manager of Dowding & 
Mills Ltd., Southampton. 

Mr. J. Buck, formerly of Brown- 
ings Electric Co., has been appoin- 
ted technical engineer to the London 
branch 

Mr. W. E. Halls, has recently 
taken up the position of South 
Eastern Area engineer represent- 
ative for the London branch covering 
mainly Kent, Sussex and South- 
East London. 

. . * 

Henry S. Wingate, president of 
the International Nickel Co. of 
Canada since 1942, has been 
elected chairman of the board and 
chief officer of the company and 
Mr. J. Roy Gordon, who has been 
executive vice-president since 1957 
and a director since 1953, has been 
elected president. Ralph D. Parker, 
of Toronto, a director since 1957 
and vice-president in charge of 
Canadian operations since 1955, was 
elected vice-president of the com- 
pany. 

Mr. Wingate succeeds Dr. John F. 
Thompson, who retires as chairman 
after having served the company for 
53 years, and as chairman of the 
board and chief officer since 1951. 
Dr. Thompson becomes honorary 
chairman and will continue to serve 
as chairman of the executive com- 
mittee 


Mr. F. G. PHIPPS 


SHEET METAL NEWS 


Mr. F. G. Phipps, M.I.P.E., has 
relinquished his appointment as 
director in charge of production of 
Davy and United Engineering 
Co. Ltd. in view of his impending 
retirement from the company’s 
service on June 30, 1961, and is 
succeeded by Mr. S. Baker, M.A. 
Cantab.), previously works manager 
of Davy-United Darnall Works 


co 


. S. BAKER 


$47 


Mr. Phipps will remain a director of 
Davy and United Engineering Co 
Ltd. and of Davy and United Roll 
Foundry Ltd. and of Davy and 
United Instruments Ltd. Mr 
W. Hatcher, previously manager of 
the machine and erecting shops at 
Davy-United’s Darnall Works, has 
been appointed wo.ks manager in 
succession to Mr. Baker 


+ 


. W. HATCHER 


ALUMINIUM CLADDING ON STEAM MAIN 


a sheet has been used to clad a steam main at Spondon to give a 
lasting, maintenance-free protection from the weather 

The main, a 30-in.-bore steel pipe, was installed to tap steam from a power 
station and deliver it 2,125 ft. for distribution in the British Celanese Works. 
The system also includes some 1,300 ft. of smaller-bore branch pipes. 


All the insulated pipes in the system were protectively finished with Noral 
2SH sheet (0.036-in. thick) supplied in coil form by the Northern Aluminium 
Co. Seven tons of aluminium were needed in all, but on the largest pipe the 
cladding weighed only a little over 4 Ib. per ft. and its lightness enabled savings 
to be made in the supporting structure. The insulating engineers, Thomas Cotton 


Ltd., of Mansfield, Notts., 
worked. 
2-in. overlap joined by ** Pop”’ 


used aluminium because it is economical and easily 
Lengths of coil were cut to wrap the main circumferentially with a 
rivets 


Adjacent wraps along the length of 


the pipe also overlapped by 2 in., but a minimum of permanent fastenings was 
used at this joint to allow for expansion and contraction 
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Books for Your Library 


Die-sinking and Engraving 
Machines. H. C. Town 
London, 1959. Machinery 
Publishing Co. Ltd., National 
House, 21, West Street, 
Brighton, 1. Yellow Back Series 
No. 45. 72 pp. 5s. net 
HIS little book contains a 
wealth of information § on 

methods of producing dies and 
detailed description of machines and 
the trend of development in their 
manufacture for producing them 
by other means than hand operation 
Considerable trouble has been taken 
to describe the principles adopted 
in these machines and the skilled 
craftsmanship required in their 
manufacture and it is a little sad to 
anyone with association with mould- 
ing and casting to read in the 
preface that the justification for the 
manufacture of the machines is due 
to lack of hand skill and the use of 
them will help to dispense with it 
This reflection is outweighed by 
the knowledge that the high quality 
dies produced results in a nearer 
perfection finished article which was 
always the aim of the old-time British 
craftsman. 

Various types of machines referred 
to include those controlled electric- 
ally, electronically and hydraulically 
for the production of dies and 
moulds and the last chapter deals 
with pantograph engraving machines 
The book is of general interest 
outside the die-casting and engraving 
industries since many of the prin- 
ciples of two-dimensional and three- 
dimensional contour tracing can 
and are already used for cutting and 
finishing machines used in the 
sheet metal industries 


Zinc: The Science and Technol- 
ogy of the Metal, its Alloys 
and Compounds. C. H 
Mathewson (Editor 1959 
A.C.S. Monograph Series, No 
142, published in New York by 
the Reinhold Publishing Cor- 
poration and in London by 
Chapman & Hall Ltd. Many 
illustrations and _ diagrams. 
721 pp. 156s. net 

HE editor of this comprehensive 
reference book was formerly 

Professor of Metallurgy and Metal- 

lography at Yale University. He 

has been assisted by 45 specialist 
contributors and has had the co- 
operation of the American Zinc 

Institute. The book covers the 

metallurgy, chemistry, extraction 

and uses of zinc in a way that should 
make the material comprehensible 
to scientists with little familiarity 


with the subject. Nearly one-half 
of the text deals with the geology, 
occurrence and production of zinc, 
with sections on the six main 
production techniques including the 
new British blast furnace, and there 
is a chapter on zinc oxide manu- 
facture. Chemistry and physical 
metallurgy have individual chapters 
and the rest of the book is mostly 
concerned with the uses of the 
metal. Seven sections deal with 
special aspects of hot-dip galvanizing 
and others describe zinc plating, zinc 
spraying, sherardizing and zinc-rich 
paints. The section on castings 
carries a full account of the die 
casting process and that on rolled 
zinc has a sub-section on photo- 
engraving. A chapter on zinc as 
an alloying element covers a wide 
field, including brasses, light alloys 
and alloys with tin and silver. A 
useful selection of phase diagrams 
is included, taken from Smithell’s 
** Metals Reference Book,” 1955 
edition. Miscellaneous uses of zinc 
and its compounds are also dealt with 
and there is an account of its 
biological significance. Each chapter 
has its own bibliography and the 
book is fully indexed 

It is perhaps ungrateful to find 
fault with a book that must have 
demanded great labour to produce, 
but there is no doubt that it is some- 
what unbalanced. Nearly all the 
contributors are Americans and they 
have not looked far beyond American 
publications and experience for their 
data, as a study of the listed ref- 
erences reveals. It is surprising to 
find only one reference to chemical 
analysis, dealing with the determin- 
ation of impurities in super-purity 
zinc; even here no details are given, 
only indications of the techniques 
that are applicable. 


Bearing these limitations in mind, 
metallurgists, engineers concerned 


with the preservation of steel, 
production engineers interested in 
the manufacture and uses of die 
castings, chemists working with 
paints and the numerous other 
products into which zinc compounds 
enter, university and technical col- 
lege lecturers and students will all 
find the book remarkably compre- 
hensive and readable. 
R. L. CHIvErs. 


A Guide to Aluminium. 1959. By 
L. V. Chilton, M.A., F.Inst.P. 
Ihe Purchasing Officers Asso- 
ciation, Wardrobe Court, 
146a, Queen Victoria Street, 
London, E.C.4. or the Alumi- 
nium Development Association, 
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33, Grosvenor Street, London, 
W.1. 3s. 6d. post paid. 
HIS 32 page booklet contains a 
series of articles by Mr. L. V. 
Chilton which appeared in “* The 
Purchasing Journal ”’, July-October, 
1959 issucs with the object of giving 
Purchasing Officers a background 
and market view of the many facets 
of industry which aluminium serves 
and of the forms in which it is 
available. 

When the information had been 
brought together it was felt to be of 
such general interest as to be made 
available to a wider readership. The 
booklet, while not pretending to be 
a comprehensive statement on the 
subject, will undoubtedly serve as an 
adequate introduction to it, and will 
make a valuable addition to educa- 
tional publications both for teacher 
and student. The contents in- 
clude 

1. Ores and production methods. 

2. Properties and methods of use 
of aluminium and its alloys. 

3. Major fields of application of 
aluminium (including Transport, 
Building and Structural Engineer- 
ing, Packaging and Containers, 
Electrical Food, etc. 


Report of the 44th National 
Conference on Weights and 
Measures, 1959, National 
Bureau of Standards Miscel- 
laneous Publication No. 228, 
issued December 18, 1959. 
The Superintendent of Docu- 
ments, U.S. Government Print- 
ing Office, Washington 25, 
D.C. 144pp. 65 cents 
HE 44th National Conference on 
Weights and Measures was held 

in Washington, D.C., June 8-12, 
1959. Approximately 500 delegates, 
representing state and local govern- 
ments, Federal agencies, trade associ- 
ations, and business and industry, 
attended the conference, which was 
sponsored by the National Bureau 
of Standards 

In this report, full texts are given 
of the opening addresses by Secret- 
ary of Commerce Lewis L.Strauss; 
conference chairman C,. M. Fuller, 
County Sealer of Weights and 
Measures, Los Angeles County, 
California; A. V. Astin, director, 
National Bureau of Standards; and 
Genevieve Blatt, Secretary, Depart- 
ment of Internal Affairs, Common- 
wealth of Pennsylvania. The bulk 
of the report comprises committee 
reports and papers delivered by the 
delegates, along with a list of the 
persons attending, the officers of the 
conference, and the committee 
memberships. 

Subjects discussed include 
“Communications in Weights and 
Measures Enforcement,” “Moisture 

Continued in page 549 
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Measurement in the Grain Indus- 
try,” “Weights and Measures in 
Alaska—-the 49th State,” “Weights 
and Measures Administration in 
France,” ““The Federal Trade Com- 
mission, Its authority, Its Activities,” 
as well as many others. 


Gas-Shielded Arc-Welding. The 
American Welding Society, 33 
West 39th Street, New York 18, 
N.Y. 78 pp., 39 illustrations 
and 9 tables. $1.50. 
AS-SHIELDED ARC- 
WELDING describes in detail 

the group of processes which were 

originally called Inert-Gas Pro- 
cesses but which were renamed with 
the development of shielded gases, 
such as CO,, which are not inert. 
The contents are taken from 
published and unpublished material 
from Sections I, II and III of the 

Fourth Edition of the Welding 

Handbook. Included in this small, 

authoritative book are: gas shielded 

tungsten-arc welding, gas shielded 
metal-arc welding (including CO, 
welding), cutting, gases, equipment, 
and cost data. The book is pro- 
fusely illustrated and photographs, 
schematic diagrams or charts show 
every step of the way. 
“Gas-Shielded Arc-Welding”’ is 
currently being used as a text for an 
intensive course on the subject pre- 


Pensions Scheme for Moon 
Brothers, Birkenhead 


HE Birkenhead firm of Moon 
Brothers Ltd., makers of steel 
drum and tin box making machinery, 
has decided to implement a pensions 
scheme for its staff of over 100. 
The scheme is open to employees 
aged 21 and over, in the case of male 
employees after one year’s service 
and after five years’ service in the 
case of females. It is designed to 
provide an income after retirement 
at 65. The amount of the pension 
will be proportionate to the number 
of years service with the company 
Contributions are assessed on the 
basis of wages, so that a man 
receiving a basic wage of £10 a week 
would contribute 6s. 4d. a week 
and qualify, on retirement, for a 
pension of £4 15s. for each year’s 
contributions. On this sca’e a 
worker would receive a pension of 
£2 a week for life after 22} years. 
In the event of an earlier death the 
employee’s dependants would re- 
ceive £400. 
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sented by the American Welding 
Society. 


Sheet Metal Worker and Copper- 
smith. March 1960. Issued 
by the Central Youth Employ- 
ment Executive. H.M. Station- 
ery Office, No. 97. 2s. net. 
PPORTUNITIES to acquire a 
skilled trade as coppersmith, 

sheet metal worker and panel beater 
are described in this booklet of the 
“Choice of Careers” series, which 
also contains descriptions of the 
crafts of metal spinning and gold- 
smithing and silversmithing, as well 
as conditions of employment in these 
trades. 


1958 References on Fatigue STP 
9-J. American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa 
76 pp. self cover, duplicated 
$3.50. 

HIS list of references to articles 
published in 1958 dealing with 
fatigue of structures and materials is 

a continuation of a series started 

in 1950. There are 386 references. 

While the list is extensive it is not 

exhaustive and is so arranged that 

the sheets may be cut for filing 

Where possible, brief abstracts have 

been included. All nine reference 

volumes dating back to 1950 are 
available for $15.00. 


Handbuch Der Grossunterneh- 
men (Manual of Large 





Enterprises). 1960. Verlag 
Hoppenstedt and Co., Havel- 
strasse 9, Darmstadt/West- 
Deutschland. In 2 volumes. 
DM 120 complete. 
HIS manual contains practical 
information on more than 
11,000 large firms in West Germany 
and West Berlin, such as Joint Stock 
Companies, Limited Companies, 
Limited Partnerships, etc. A special 
section contains a classification of 
production groups as well as an 
alphabetical index of all firms. 


ASTM Standards on Metallic 
Coated Iron and Steel Pro- 
ducts. A-5. American Society 
for Testing Materials, 1916 
Race Street, Philadelphia 3, 
Pa. 176pp., hard cover, $3.50. 
HIS 2nd edition is virtually a 
complete revision of the first 

edition issued in 1956. Of the 34 

standards all but five have been newly 

added, revised, or have had their 
status changed. 

Among the materials covered are 
zinc-coeted wire, strands, fencing, 
sheets, pipe and hardwire. Also 
included are aluminium-coated wire 
and aluminium-coated iron and steel 
articles as well as terne-alloy-coated 
sheets. There are 25 specifications, 
six methods of test, and three recom- 
mended practices. 

Engineers and scientists concerned 
with coated metallic products, cor- 
rosion and maintenance will find 
this compilation useful in their work. 


INSTITUTION OF METALLURGISTS LUNCHEON 


the City of Westminster) and Mrs. 
Cobbold, Sir Harry Melville (secre- 
tary, Department of Scientific and 


HE annual luncheon of the 
Institution took place on 
Thursday, May 19, 1960, at the 
Park Lane, Hotel, London, with the 
president, W. E. Bardgett, Esq., 
in the chair. 

The guests included Sir Lincoln 
Evans (deputy-chairman of the Iron 
and Steel Board), Dr. R. Cockburn 
chief scientist, Ministry of Aviation 
Dr. Reginald Bennett (chairman, 
Parliamentary and Scientific Com- 
mittee) and Mrs. Bennett, Councillor 
David Cobbold (deputy Mayor of 


‘* Research ’’ Awards 


HE Scientific Advisory Board 

of Research, 4-5, Bell Yard, 
London, W.C.2, have decided to 
continue the Waverley Gold Medal 
Essay Competition this year and are 
inviting entries for the best essay 
of about 3,000 words describing a 
new scientific project or practical 
development ; essays will be judged 
for technical content by specialists 


Industrial Research) and Lady 
Melville, Sir George Thompson 
president, Institute of Physics), Dr. 
J. H. Watson (president Institution 
of Mining and Metallurgy) and Mrs. 
Watson, Air Marshal Sir Owen 
Jones (president, Royal Aeronau- 
tical Society) and Lady Jones, and 
Mr. A. A. B. Harvey, (president, 
Institute of Mfetal Finishing) and 
Mrs. Harvey. 


in the subject, for clarity of pre- 
sentation and for style. The board 
are introducing a new “ Applica- 
tion in Industry ” essay competition, 
and candidates, who must be prac- 
tising scientists under the age of 30, 
are invited to write an essay of 
some 5,000 words on practical 
problems encountered when apply- 
ing scientific developments to indus- 
trial projects. The last date for 
entries in each case is July 31, 1960. 








Publications 
for Industry 


NEW, larger edition of Keith: 

Blackman’s “‘Heavy Fan Engin- 
eering”’ booklet (Publication No. 25, 
24 pages) has now been published 
and is freely available now to 
anyone writing to the Publicity 
Dept., Mill Mead Road, London, 
N.17 (Telephone Tottenham 4522, 
Ext. 310). This is a fully illustrated 
booklet, designed to show the scope 
of the “Tornado” range of fan 
engineering equipment in the large 
and heavy sizes. Individual sections 
deal with centrifugal and axial 
fans, blowers and exhausters, an- 
cillary equipment such as air 
heaters, dust exhaust and collecting 
plant, and meta! structure and 
fabrications. A further section pro- 
vides a brief survey of the manu- 
facturing facilities available at the 
three Keith Blackman Works at 
Tottenham and Edmonton, London, 
and Arbroath in Scotland. 


A publication issued by the 
Imperial Chemical Industries Ltd 
Heavy Organic Chemicals Division, 
Billingham, is a leaflet entitled 
“*Thermex”’ Heat Transfer Medium 
Thermex, which is the first heat 
transfer medium of its kind to be 
manufactured commercially in Brit- 
ain, is a eutectic mixture of dipheny] 
oxide and dipheny] in the respective 
proportions by weight of 73.5 per 
cent and 26.5 per cent, and the 
combination of its physical proper- 
ties make it particularly suitable for 
liquid-phase and vapour-phase heat- 
ing and cooling in a variety of 
industrial processes It has a 
boiling point of 255 C., a low 
freezing point of 12° C. and excellent 
thermal stability over long periods 
at temperatures up to 400° ¢ It 
has high heat transfer coefficients, 
particularly in the vapour phase, and 
is non-corrosive, has no _ toxic 
effects on humans and presents a 
negligible fire risk Thermex 
operates at low pressures at high 
temperatures; for instance, at 250 
C, it is still in the liquid phase and 
at atmospheric pressure when steam 
has a gauge pressure of 565 lb. per 
sq. in. whilst at 350° C. its working 
pressure is 80 Ib. per sq. in. and the 
gauge pressure of steam 1s 2,385 Ib 
per sq. in. In vapour-phase heating 
very accurate temperature control 
can be achieved simply by regulating 
the pressure. 
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Rocol Ltd. of Aldwych, London, 
W.C.2, who manufacture and supply 
specialized lubricants and molybden- 
ized lubricants in particular, have 
issued a booklet entitled “ROCOL 
First in Molybdenum Disulphide 
Lubrication’”” which shows how 
molybdenum disulphide is purified 
and prepared, the results of some 
of the tests on various types of 
equipment, and describes its salient 
properties 

There follows three pages of 
tables indicating the many Rocol 
lubricants, the method of applying 
them, their general uses and tem- 
perature and pressure ranges. Eight 
pages of photographs show a great 
diversity of application of Rocol 
lubricants by 24 of Britain’s leading 
concerns; these applications include, 
inter alia, machining, high-temper- 
ature applications, gear-box lubrica- 
tion, fluid control valves, heavy 
electrical engineering, machine tool 
manufacture and switchgear main- 
tenance 


* * 


Swale Chemicals Ltd., of 55, 
Park Hill Road, Croydon, Surrey, 
have issued a bulletin on their 
Lakadize BUT.100 coating for 
structural aluminium which has 
aroused interest in the building 
industry. This coating is claimed 
to provide a high gloss and protec- 
tion against salt spray, wind and 
rain, exhaust fumes, has excellent 
scuff resistance and is non-yellowing 
It dries within 30 minutes but is 
tack-free within 10-15 minutes, so 
that relatively dust free coatings 
may be obtained out of doors 
Another Swale product is Lakadize 
EPO which is a tough highly 
decorative range of epoxy-based 
lacquer finishes comparing very 
favourably with  electro-chemical 
processes and suitable for a wide 
range of articles such as kitchen- 
ware and industrial components 
It can be applied by dipping or 
spraying and must be stoved for 
20 minutes at 170° C. after applica- 


tion 
* * 


Paint in Industry,’ No. 1, 
published by the Industrial Division 
of Blundell, Spence and Co. Ltd., 
37, Queen Square, London, W.C.1, 
describes some of the methods used 
in the application of the surface 
coatings developed and manufac- 
tured at their Industrial Division 
works on the Slough Trading 
Estate, Bucks. These air-drying, 
stoving and cellulose finishes, a 
large number of which are specially 
formulated to meet individual re- 
quirements, are used for a wide 
range of products and methods of 
application include hot and cold 
spray, electrostatic, dipping, flow- 
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coat, roller-coat and automatic 
spray. Reference is also made to 
the production of plastic coated 
steel and pre-painted steel or 
aluminium coiled strip, using roller- 
coating enamels. The Industrial 
Division of Blundell, Spence and Co. 
Ltd. was created last November 
from three wholly-owned  sub- 
sidiaries, Vulcan Products Ltd. of 
Slough, John J. Bowater Ltd. of 
West Bromwich, and Paint Remov- 
ers Ltd. The ‘Blundwagon,’ March- 
May, 1960, which is the House 
Magazine of the Blundell, Spence 
Group, refers, among other matters, 
to the use of emulsion paint for the 
exterior decoration of 90 aluminium 
pre-fabricated bungalows at Chelt- 
enham which, in lively colours, has 
evitalised the former grey monot- 


ony 
* 


[he Spring issue of ‘* Siftips,”’ 
the quarterly magazine issued by the 
Suffolk Iron Foundry Ltd. of 
Stowmarket, contains an article 
describing the method of laying and 
welding aluminium roofing on the 
Corby Beanfield Junior School, 
Corby, Northants, as well as hints 
on welding problems. 


- * 


In the Spring issue of ‘‘ Copper,” 
the journal of the Copper Develop- 
ment Association, an article by 
A. D. Fitness describes the import- 
ance copper and brass have assumed 
as “‘cutting’’ electrode materials tor 
the spark-machining process. Ref- 
erence is also made to the recent 
introduction in this country of 
copper tiles, comprising 12$-in. 
plywood squares sheathed with 37 
$.w.g. copper, which is a popular 
method of roofing in Finland 
The C.D.A. have also recently 
issued a new publication No. 57 
‘Copper Roofing” covering all 
aspects of copper sheet and strip 
applicable to roofing 

* . 

‘Inco Mond vay onary No. 13,” 
published by The Mond Nickel Co. 
Ltd., features electrodeposition of 
nickel for decorative and repair 
purposes. The article draws atten- 
tion to a campaign to improve 
chromium plating by paying more 
attention to the nickel undercoat, 
which is expected to raise plating 
standards in all fields. 

Other subjects dealt with include 
metallic gasket problems, loud- 
speakers, dyeing machinery, dish 
washing and vacuum drving 

The publication is obtainable free 
on request from The Mond Nickel 
Co. Ltd., Publicity Department, 
Thames House, Millbank, London, 
S.W.1 
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“T_.C.1. Titanium /2,” issued by 
the Metals Division of I.C.I., deals 
with the physical and mechanical 
properties of pure titanium and 
titanium alloys and is well furnished 
with clearly illustrated tables and 
graphs; another publication from 
the Metals Division is “I.C.I 
Titanium /4, Fabrication,’ con- 
taining chapters on the use and 
methods of handling titanium and 
titanium alloys in machining and 
grinding operations, hot working, 
forming, annealing, descaling and 
surface treatment, welding, brazing 
and soldering. 


* 7 


Aluminium Co 
Ltc Impalco——have issued a leaflet 
illustrating some of the many 
applications for which aluminium 
sheet and strip from  Impalco 
Waunarlwydd Works are being 


used. 


he Imperial 
i 


* * * 


Dawe Instruments Ltd., 99/101, 
Uxbridge Road, London W.5, in the 
March issue of “Dawe Digest,” 
describe how the problems of 
traffic noise and the noises arising 
in factories, workshops and offices 
by mechanisation can be solved by 
the assistance of noise meters 
manufactured by them. There is 
also an article on_ stroboscopic 
resonance testing at the Croydon 
laboratories of the Mullard Radio 
Valve Co. Ltd. using the Dawe 
Type 1206 Slow Motion Strobo- 
scope and a test forming part of the 
development programme of the 
Bristol-Ferranti Bloodhound guided 
missile using Type 444 Vibration 
Sweep Oscillator and the Type 
1208 Variphase Strobe. 


* + * 


““Technical Notes”’ No. 207 issued 
by The Technical Service Depart- 
ment, CIBA Ltd., Duxford, Cam- 
bridge, contains descriptions and 
illustrations of a number of recent 
glued timber structures which 
illustrate the main advantages of 
this form of construction, namely, 
that the architect can readily com- 
bine structural strength with attrac- 
tive design and that glued timber 
constructions are free from corrosion 
hazards and thus reduce mainten- 
ance. Whilst it is often thought 
that timber constructions increase 
the danger of fire, this is claimed 
not to be the case with solid or 
laminated structures of fairly thick 
section, but with all types of timber, 
fire hazards can be reduced by 
suitable impregnations. The April 
issue, No. 208, is devoted to an 
article describing the use of 
“‘Araldite’”’ in the Napier de-icing 
equipment for aircraft consisting 
of a pattern of sprayed metal 
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heating elements embedded between 
two layers of “‘Araldite’”’ resin. 


* * . 


The latest edition of “‘H-VW-M 
Plating and Polishing News,”’ which 
is published quarterly by Hanson- 
Van-Winkle-Munning Co., Church 
Street, Matawan, N.J., is now 
available to all members of the metal 
finishing trade; it is in its 13th year 
of publication and readers are able 
to keep abreast of the times with 
this four-page brochure teaturing 
the latest equipment, supplies and 
processes through the research and 
development laboratories of H- 
VW-M, which is among the largest 
manufacturers of  electro-plating 
equipment in the world. Future 


copies of the publication may be 
obtained by direct application to the 
company. 

7 


* * 


Kieserling and Albrecht, machine 
tool manufacturers of Soligen, 
Germany, have issued a_ wallet 
containing well illustrated and in- 
formative brochures covering the 
wide range of machines and presses 
manufactured by them; these include 
high duty draw benches for the 
production of tubes and bright bars, 
centreless bar turning machines, 
combined bar straightening and 
polishing machines, tube and pipe 
straightening machines, strip 
straightening and cut-off machines, 
bolt blank cropping machines, hot 
bolt headers, horizontal and vertical 
forging machines for pressures up 
to 2,000 tons, a variety of presses 
for blanking, stamping, drawing, 
pressing and trimming work and a 
tube finishing plant having a cap- 
acity of 3,000 $-in. tubes per hour 
in which tubes are chamfered, 
pressure tested, threaded at each 
end and the sockets finally screwed 
on. Many of the machines are 
designed for semi-automatic or 
automatic operation 

. . . 

B.S.I. News for April, issued by 
the British Standards Institution of 
2, Park Street, London, W.1, 
refers to a Special Issue—B.S.1224; 
1959, ‘* Electroplated Coatings of 
Nickel and Chromium,”’ consisting 
of a working drawing of the B.N.F. 
sulphur dioxide corrosion test 
cabinet ; copies of the drawing which 
can now be obtained, price 5s 

* . 7 

A recent issue of “‘ Machine Tool 
Review,” published by Alfred 
Herbert Ltd. of Coventry refers to 
the success of the new Ardoloy 
Grade AK which, it is claimed, has 
proved superior to tungsten-carbide 
for cutting tools due to its immunity 
to chipping of the cutting edge and 
its better balance between hardness 
and brittleness than any other 





material. The article is well illus- 
trated and supported by quoted 
examples of field tests 

Another well illustrated article is 
an account of the production by the 
Shipston Engineering Co. Ltd. of 
the Norgren range of cor pressed-air 
equipment and the Sundstrand 
range of compressed-air equipment 
sanders under licence from the 
American companies. The Norgren 
range of equipment includes com- 
pressed-air filters, pressure regula- 
tors and oil-fog lubricators, the 
principle of the latter being to 
introduce a small amount of oil 
into the compressed air stream as 
a fine mist, thus lubricating parts 
which usually receive littie or no 
attention. 

The journal also contains informa- 
tion on the advantages of the 
optical projection system of produc- 
tion inspection in industry and a 
detailed description of the No. 230X 
High Precision Surface Grinding 
Machine produced by the Lumsden 
Machine Co. Ltd. of Gateshead. 


* * * 


Fisherlow Magazine Vol. 6, No. 1, 
issued by Fisher and Ludlow Ltd., 
Bordesley Works, Birmingham 12, 
contains some well illustrated 
articles describing examples and 
cases of employment of their wide 
range of open mesh steel road and 
surface flooring, shelving, and belt, 
roller and towing conveyors. One 
instance where conveyors have been 
used to create an efficient materials 
handling system is at the Ignis 
organization factory at Comerio, 
Italy, which specializes in the 
enamelling of frames and compo- 
nents and has a Flowmaster con- 
veyor track of 656 yards long and 
two Flowlink overhead chain link 
conveyors, the tracks of which total 
1,100 yards. More than 1,500 tons 
of this firm’s open mesh steel road 
surface have been used on the new 
1$-miles long Ogdensburg-Prescott 
Bridge over the St. Lawrence 
Seaway; this bridge decking can 
carry an axle load of 32,000 Ib. 
with supports at 3-ft. centres, and 
has many design advantages as well 
as savings in initial cost, erection and 
subsequent maintenance. 


* . * 


The 1960 edition of the “Trico 
Continental Driving Guide is now 
available and can be obtained from 
Trico-Folberth Ltd., Great West 
Road, Brentford, Middlesex. The 
guide contains in condensed form, 
charts for converting distances and 
speed from kilometres to miles, 
tyre pressures from pounds per 
square inch to kg/cm*, temperatures 
from centigrade into fahrenheit and 
petrol consumption in litres per 
100 kilometres 
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“Led.” ia understood, aise “* Private Ce." Figures = Capital, Nemes = Directors, all unless otherwise 
indicated. 


BAYLISS ENGINEERS 
LEAMINGTON SPA), 13, Bins- 
wood Avenue, Leamington Spa. 
March 3. £8,000. To take over 
bus. of jig and toolmakers and 
precision and general engineers carried 
on as “Bayliss Engineering Co.” etc. 
John A. Bayliss and Teresa M 
Bayliss, Hilda Law. 

DYAS METALS. March 31. 
£5,000. To carry on bus. of metal 
merchants. Albert T. Dyas, John C. 
Morris. 

CROWTHER AND GEE, Firth 
Street, Huddersfield. April 4 
£6,000. To take over bus. of brass 
and non-ferrous founders. Austin F. 
Holroyd, George Holroyd and Fohn 
M. Holroyd. 

CHEAPSIDE ENGINEERING, 
30a, Cheapside, Hanley, Stoke-on- 
Trent. April5. £1,500. To take 
over bus. of precision tool and dye- 
makers in ceramic dust and sheet 
metals, press tools, arc and acetylene 
welding carried on at Hanley by 
G. Fohnson. George Johnson. 

GUIDE ALLOYS, York Street, 
Audenshaw, Lancs. April 6. £1,000. 
To enter into agreement with Benjamin 
Taylor and to carry on bus. of 
manufacturers of and dealers in metal 
ingots, metal and machinery mer- 
chants, etc. Benjamin Taylor. 





_ 


ilms—_ 


HE United Steel Companies 
Ltd. have announced the avail- 
ability of two new colour films 


produced for them by Wallace 
Productions Ltd. in 16 and 35 mm. 
sizes. ‘“*‘ Stone into Steel,’ which 
is 3,384 feet long and runs for 37 
munutes, is a commentary on the 
Appleby-Frodingham Steel Co., 
whose works in Scunthorpe is the 
largest single unit in the United 
Steel group, and “Out of the 
Forest,” which is 2,700 feet in 
length and runs for 30 minutes, was 
filmed mainly at the Sheffield works 
of the United Coke and Chemicals 
Co. Ltd., who are primarily engaged 
in the carbonization of coal to 
produce metallurgical coke for the 
manufacture of iron at the Appleby- 
Frodingham Steel Co’s. works at 
Scunthorpe, but also includes scenes 
at steelworks, tar distilleries and 
other locations interested in the 
derivation and application of chem- 
icals resultant from the carboniza- 
tion .f coal. 


HE Lancashire Dynamo Elect- 
ronic Products Ltd. of Rugeley, 


S.R.S. GRINDING, 248/250, 
Belgrave Road, Birmingham, 12. 
April 7. £2,000. To carry on 
bus. of precision grinders and tool 
manufacturers, etc. Bertram Sturm, 
Leslie H. Rudge, Thomas Sugden. 

NOOK TOOLS, Evans Street, 
Hurst, Ashton under Lyne. April 21. 
£1,000. To take over bus. of a 
toolmaker carried on by R. Charles- 
worth. Ronald Charlesworth, Eric 
Charlesworth 

P. D. SAGE, 1, Birch Street, 
Wolverhampton. April 21. £10,100. 
To carry on bus. of manufacturers 
of metal products, engineers, etc. 
Cyril E. Marshall, Peter D. Sage. 

F. AND T. McBRIDE, 2, Knotts 
Lane, Canterbury. April 22. £2,000. 
To take over bus. of sheet metal 
workers. Thomas McBride, Frank 
McBride and Winifred H. McBride. 

HORNES (PECKHAM). ~ April 
22. £100. Tocarry on bus. of steel 
and metal merchants, manufacturers 
of and dealers in steel and metal 
products, leather and plastic goods, 
etc. Dora and Eleanor Horne. 

PRECISION JIGS, 79, Caterham 
Avenue, Barkingside. April 25. 
£100. To carry on bus. of electronic 
and automation engineers. Stanley 
C. Hoare and Ashley C. Hoare. 


Staffordshire have introduced a new 
film, “Invitation to Prosperity” 
which was shown at the Instruments, 
Electronics and Automation Exhibi- 
tion at Olympia and following the 
initial showing at the National Film 
Theatre in London is to be shown 
in the main industrial centres in the 
United Kingdom; it is intended that 
copies will be available for general 
distribution from all the leading film 
libraries in the early autumn of 1960. 
The theme of the film illustrates the 
way in which automatic control can 
help industry towards greater and 
more profitable production and is 
intended to bring the story to all 
levels in industry. The Central 
Office of Information have drawn 
attention to a similar film, “‘ Push 
Buttons and People,” which is 
available from the Central Film 
Library, Industrial Section, Brom- 
yard Avenue, Acton, W.3, in which 
the president of the American 
Union of Automobile Workers 
speaks before a Senate of Enquiry 
on the social and economic effects 
of automation. Among other films 
that can be hired or borrowed from 
C.O.1. are the “Art of Soft Solder- 
ing” and “Production Miracles 
through Controlled Air Power.” 


Jury 1960 





STEPHEN PLANT COE., Silver 
Street Works, Bollington, nr. Mac- 
clesfield. April 28. £1,000. To 
carry on bus. of metal polishers and 
light industrial metal workers, etc. 

JAMES J. WALSH AND SONS, 
Manchester. April 28. £1,000. To 
carry on bus. of manufacturers of and 
dealers in engineers’ welding and 
cutting equipment, etc. James Walsh 
and Audrey Walsh. 

METAL FABRICATIONS 
PUDSEY), 27, John Adam Street, 
W.C.2. £2,000. James R. Williams, 
Henry B. Baker. 

GOLDS HILL 
STOCKHOLDERS, Victoria 
Works, Pikehelve Street, Golds 
Hill, West Bromwich. April 28. 
£1,000. To take over bus. of steel 
stockholders carried on by Thomas 
Patrick Macdonald. Thomas P. 
MacDonald and Mrs. E. G. Mac- 
Donald. 

AVENTI ENGINEERING, 
Barncroft Road, Farnworth, Lancs. 
April 29. £3,000. To carry on 
bus. of fabrication engineers, sheet 
metal workers, etc. Arthur Entwistle, 
Stanley Avison, Albert Dobson. 

DESIGN IMPROVEMENTS, 
25, Portland Rise, N.4. May 2. 
£100. To carry on the bus. of 
designers, toolmakers, engineers, etc. 
David E. Crauford Taylor and Ann 
M. Crauford Taylor. 


STEEL 





From the Register compiled by jordan & Sons Ltd. 
16, Chancery Lane, Londen, W.C.2. 


The current “‘ Films for Industry ”’ 
catalogue and its Supplement No. 1 
is now in publication and can be 
obtained direct from C.O.I. 


HE National Joint Committee 

on Materials Handling, a co- 
ordinating committee of professional 
and other non-trading research and 
development associations interested 
in materials handling, published in 
May, 1958, a list of films on 
materials handling, giving size, 
running time, a brief synopsis, and 
the source from which each may be 
obtained. 

The Committee’s opinion that, 
in making this information available 
in a consolidated form for easy 
reference, it was providing a service 
to industry, has been fully confirmed 
by the large number of requests for 
the list received. 

The list has now been revised and 
considerably augmented to include 
particulars of approximately 100 
films. Copies, price 2s. post free, 
may be obtained from the Secretary, 
National Joint Committee on 
Materials Handling, 32, Watling 
Street, London, E.C.4. Telephone: 
CITy 7045. 
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New Plant and Equipment 


Air Cylinders 
NEW range of air cylinders available in 14 in., 
2 in., 24 in. and 3 in. bore is being marketed by 
J. Broughton and Son Ltd., Kings Norton, Birmingham 

Features are: four tie rod construction; cylinder barrel 
of high-quality seamless drawn brass tube; end covers of 
high-pressure brass or gun metal; stainless-steel piston 
rod; aluminium piston plates; and deep section cup washers 
to provide long life and efficient sealing. 

A replaceable sintered bronze piston-rod bearing is 
fitted in the end cover together with a piston rod pressure 
seal. The cylinders are finished to a high standard and 
are available for neck mounting, foot mounting and 
trunnion mounting, and can be supplied non-cushioned 
or cushioned, the latter being provided with fine adjust- 
ment needle valves for efficient control. Fig. 1 shows a 
foot-mounted cylinder 


Foot mounted air cylinder 


Vacuum Handling Equipment 
IG. 2 shows an example of lifting equipment using 


mechanically created vacuum suction pads in place 
of slings and hooks which was exhibited for the first time 
at the Mechanical Handling Exhibition at Earls Court 
The equipment is produced by a Scottish firm, Vac-U-Lift 
Great Britain) Ltd. of Glasgow, who claim that this form 
of lifting is safer, faster and cheaper than the conventional 
type of lifting appliance. The equipment is produced 
in a variety of designs, sizes of beams and types of pads 
to cope with a wide range of weights and materials; a hand 





Fig. 2.—-2-ton capacity vacuum 
handling equipment for sheets 





model is produced with a hand release for small sheet 
articles to save injury to the operator’s hands. The 
gripping power of the Vac-U-Lift system is achieved 
when the air inside the pad is withdrawn upon contact 
with the material to be handled and instantaneous release 
is accomplished by the introduction of air into the pad, 
thereby eliminating the vacuum. Both vacuum and air 
is continuously available through a 5-way solenoid valve 
operated by push-button control and is produced by an 
electric, hydraulic, gasolene or air-driven motor operating 
a rotary-vane type vacuum pump. Visual indication 
that it is safe to lift is given to the operator by a red or 
green light on the beam and in the crane cabin. Even 
in the event of power failure the Vac-U-Lift continues to 
hold the load and a dual safety factor is a built-in 
safety reserve of vacuum which is maintained by the 
5-way valve 


Aluminium Melting and Holding Furnaces 
A DRY hearth, aluminium melting furnace with a 
companion holding furnace, both of American 
design, are now being made in this country by the Electric 
Resistance Furnace Co. Ltd., Weybridge, Surrey 

The two furnaces form a central installation for melting 
up to 500 lb. of aluminium an hour for die casting, mould 
and sand casting, and for recovering aluminium from 
scrap. The metal can be ladled direct from the holding 
furnace or tapped off and delivered hot to other holding 
furnaces 

The aluminium scrap is charged into the furnace 
hopper where pre-heating begins. As it moves into the 
furnace it collects on and above a sloping, dry hearth of 
silicon carbide and is contained in a vertical cylindrical 
muffle heated externally by silicon carbide elements 
The molten metal is directed by the hearth through a 
covered trough where it runs out without overheating 
to be maintained in the holding furnace at the precise 
temperature required. 

To prevent oxidation, the aluminium is melted and held 
at temperature in an atmosphere of high purity, dry 
nitrogen. Oxide present in the scrap collects on the hearth 
and can be raked out through a plug door at the back. 
This door can be used for inserting ingots 

The furnaces are ruggedly constructed and heavily 
heat insulated. Elements are easily and quickly replaced 
after their normal long life. Installations are supplied 
complete with temperature control gear and the furnaces 
can be arranged for operation on standard single- or three- 
phase supplies. The melting furnace is rated at 100 kW., 
the holding furnace has a capacity of 1,500 Ib. and a rating 
of 20 kW 
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Punching and Shearing Machines 
HE Valdarno Universal Punching and Shearing 
Machine illustrated in Fig. 3 is one of a range of eight 
models giving capacities for shearing and punching sheet 
up to | in. in thickness, cropping round bars up to 2} in., 
tee sections up to 7} #} in., and angles up to 8 in. 
4 in. by # in.; sheet, angles and tees can be notched 
up to § in. section thickness and special blades can be 
provided to cut and punch double-tees and channels 
The machines are constructed from extra thick steel 
plates of high tensile strength and all models are fitted 
with the Valdarno safety overload friction disc. The 
mounting of the flywheel is specially designed for the 
minimum vibration and load on the bearings and the 
gear-train is so arranged to ensure true meshing even under 
heavy loading so that the machine is smooth running 
The speed has been calculated down to the realistic speed 
of the operator which has the advantage of increasing the 
power applied to the work. Controls permit single stroke 
or continuous operation up to 40 strokes per minute 
Standard electric driving motors, 400-v. 3-phase, are fitted 
together with a star delta starter and lubrication is fed to 
the working parts through a system of copper tubing from 
a central pump. 
The manufacturers are Valdarno S.A 
sole distributors in this country are the 
Engineering Co. Ltd., Manchester 22 


of Milan and the 


Sharston 


Fig. 3..--Punching and shearing machine 


Automatic Voltage Compensator 
CIAKY BROS., INC., 4915 West 67th Street, 
Chicago, Illinois, announce a new form of heat 

control for their resistance-welding machines of the 
Dekatron type. Designed to eliminate excessive voltage 
fluctuations which produce inconsistent welding, the 
AVC automatically shifts the phase of firing pulses which 
control the heat regulating function of thyratrons within 
the power recifier cabinet. By advancing the phase of 


these pulses when line voltages surge or drop within 
plus or minus 10 per cent, the weld current can be held 
to plus or minus 2 per cent, at any given setting on the 
control dial. Full correction is made within one-third 
of the cycle. An optional item consists of a small AVC 
cabinet which is mounted on top of the rectifier cabinet. 
A modified weld phase shift chassis replaces the existing 
one. A plug box is provided which is installed within 
the rectifier cabinet, and has al! the necessary cables, 
wires and plugs for easy connection 


Air Blast Tunnel Burners 
NEW range of tunnel burners has been designed 
by Barlow and Whitney Ltd., 2, Dorset Square, 
London, N.W.1., which they claim give greatly improved 
heating rates due to the high velocity and high temperature 
of the discharge gases. 

They are suitable for many direct local convection 
heating applications such as in forge work, billet heating 
and glass polishing, apart from installation in boilers, 
furnaces, ovens and similar industrial plants employing 
the principle of jet recirculation. The burners are of 
compact design incorporating their own combustion 
chambers and using air blast injection from a simple 
centrifugal blower to entrain gas at atmospheric pressure. 

The series “‘ B ’ circular discharge models have metal- 
cased combustion tunnels for low and medium tempera- 
ture applications (e.g., to 500 C.) and series ““C”’ slot 
discharge models for high temperature applications 
e.g., to 1,500 C.) have refractory cased combustion 
tunnels suitable for setting in brickwork. Capacities 
range from 0.5 to 10.0 therms per hour on town’s gas 
475 B.T.U. calorific value) when operating on 15 in. 
w.g. air pressure. Larger and special models and 
units for use with butane and other gases can also be 
supplied. 


Deck Roof With Coloured Plastics 


Soffit 


YHE Rubberoid Co. Ltd., 
| 1-19, New Oxford Street, 
marketing, under the name of “ DecoRdeck,” a range 
of insulated metal deck roofs with permanent-colour 
plastics soffits made from a laminate of galvanized steel 
sheet and coloured polyvinyl chloride. The new units 
are abrasion-resistant, incombustible, easily cleaned with 
soap and water and available in light green, light blue, 
yellow, red, grey, cream and white ; other colours can 
be supplied by arrangement. 

It is claimed that it is impossible for the P.V.C. and 
the steel sheet to delaminate and stability is assured in 
temperatures of up to 110° C., and for limited periods 
up to 180° C. 


Metal 


Commonwealth House, 
London, W.C.1, are now 


Lightweight Hammers 

HREE new lightweight models have been added to 

the range of Stanley hammers, a 6-0z. Warrington 
pattern hammer (No. W.00,) a 34-oz. Warrington pin 
hammer, sometimes known as a telephone hammer 
No. CP/34), and a 4-oz ball pein pin hammer (No. 
BP/4). All have the Stanley “‘ Evertite ’’ processed top 
grade ash handles which are pre-shrunk and treated 
to ensure that the heads will not come loose. 

The highly polished, drop forged heads are individually 
hardened and tempered on faces and peins and rim 
chamfered. With the addition of the CP/34 and the 
W.00 there is now a complete range of six Stanley War- 
rington pattern hammers, from 14 oz. downwards. The 
hammers are manufactured by Stanley Works (G.B. 
Ltd.. Rutland Road, Sheffield. 3. 
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Flanging, Beading and Seaming Machines 


IGS. 4 and 5 illustrate two new Rhodes machines 
recently designed and supplied to meet specific 

requirements 

Fig. 4 shows a flanging and beading machine of the 
squeezer type for rectangular can bodies and Fig. 5 is a 
double seaming machine for the tops and bottoms in which 
the can remains stationary during the seaming operation 
The incorporation of compressed air equipment gives 
sequential operation by which the machine starts as soon 
as the can is in the correct position and the feeding of 
cans to the iregular double seaming machine is facilitated 
by the tilting motion of the bottom pallet. 

The makers are Joseph Rhodes and Sons Ltd., Grove 
Ironworks, Wakefield, Yorks 


Fig. 4 queezer type flanging and bending machine for 


rectangular cans 





High Precision Temperature Controller 


FULLY transistorized printed circuit amplifier- 
relay for use as a stable, sensitive, temperature 


A 


controller, has been introduced by Honeywell Controls 
Ltd. 

With the appropriate thermistor temperature sensor, 
the R7079/7081 Versa-Tran can be used for control in 


the range of —60° to +500 F. 
1.5° F. or 0.3° F. depending on the model. Control 
is very stable and errors due to ambient temperature 
conditions are easily compensated for by means of a 
calibration dial. Wiring between sensing element and 
relay need not be shielded ; the bridge presents no capacity 
balance problems; ordinary 18 s.w.g. two-conductor 
insulated cable will suffice. The control, which incorpor- 
ates the load relay, can be used up to 300 ft. from the 
thermistor and operates from the 240-v. 50-c’s. supply. 


with a differential of 
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Irregular dcuble-seaming machine 


“Versa-Tran controllers’’ are available for surface 
mounting, flush mounting, or mounting in most electrical 
enclosures For full details, specification $1010-6 is 
available on request from Honeywell Controls Ltd., 
Ruislip Road East, Greenford, Middlesex 


Welding Electrode 


YOPER AND TURNER LTD., of Vulcan Works, 
Vulcan Road, Sheffield, 9, have produced a 14-gauge 
electrode in the Ruby range of Diadem electrodes. 

The coding of this 14-gauge electrode in B.S. 1719, is 
£217, it being a solid extruded, rutile based electrode 
suitable for use in all a.c. welding positions on mild 
steel, with an open circuit voltage of not less than 45 volts. 
Particular features of the electrode with regard to sheet 
metal welding are the easily controlled slag which allows 
either open arc or touch welding techniques to be em- 
ployed, and a low degree of spatter. 

The mechanical properties of the electrode include 
a yield point of 24/28 tons per sq. in., an ultimate tensile 
strength of 29/34 tons per sq. in., a carbon content in 
the range 0.08 to 0.10 per cent and a manganese content 
of between 0.55 and 0.65 per cent. The core diameter 
is 0.104 in. and the electrode is supplied in 12 in. lengths. 
The current range is 65 amp. minimum to 80 amp. 
maximum and the deposition rate at 72 amp. is 71.7 Ib, 
per cwt. of electrode. 
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Stacking Trucks 


N interesting new range of stackers designed and 
produced in Sweden is now available in this country 
(Fig. 6). Known as the BT SV Stackers, they are 
pedestrian operated with an electro-hydraulic lift and 
have a capacity of 1,100 Ib. or 2,200 Ib. at a 24 in. load 
centre. Standard lift heights of 92, 108, 124 or 132 inches 
are available. 

These trucks are suitable for operation in confined 
spaces and have a turning radius of 69 in. and an overall 
length of 63 in. including forks. They are also suitable 
for use where floor loading is restricted having an unladen 
weight of less than 900 Ib. 

Maximum rigidity and strength under full load is 
achieved by virtue of the fact all main components 
such as mast, lifting forks, mast channels, and support 
egs are one-piece pressings of high tensile steel. The 
hydraulic unit is claimed to be leak proof, incorporating 
special packing material which provides long and trouble- 
free service. Lifting speed is 33 ft. per min. with the 
4-ton model and 16 ft. per min. with the I-ton model. 
The lowering speed is adjustable. Single, telescopic 
and free lift masts can be supplied. 

Mains operated models are available as an alternative 
to the battery-powered units and stackers with a manually- 
operated hydraulic system can also be provided. 

Full details are available from the U.K. distributors, 
Rolatruc Ltd., 20, Old Compton Street, London, W.1. 


Fig. 6.—Electro-hydraulic stacking truck 


Hydraulic Press Brakes 


120-ton hydraulic 

brake 8 ft. between the columns and 12 ft. overall 
the beams including a 2-ft. horn extension on the left- 
hand side, which is one of a new range manufactured 


IG 7 illustrates a Bronx press 


by the Bronx Engineering Co. Ltd., of Lye, nr. Surrey, 
incorporating the latest developments in hydraulic 
engineering. The design allows bends to be made with 
an accuracy guaranteed to be the equivalent to the results 
obtainable on a mechanical press brake, a feature unusual 
on a hydraulic machine and of the greatest value. Whether 
forming air bends or on bottoming operations the press 
cannot be overloaded and the rated tonnage is available 
throughout the stroke. Selector switches enable the 
machine to be set for continuous or single stroke opera- 
tions, timed dwell or indefinite dwell at the bottom of the 
stroke and automatic reversal on reaching any preset 
tonnage. These machines are available in capacities 
of 120 to 750 tons. 


Fig. 7.—120-tcn hydraulic press brake 


Milling Steels 


ICKMAN LTD., Wimet Division, have an- 
nounced the introduction of a new grade desig- 
nated Wimet XL35. 

This is a grade of carbide combining to an unusual 
extent the characteristics of wear resistance and tough- 
ness, which has been developed over the last few years 
for milling steel. Despite its high hardness of approxi- 
mately 1,500 V.P.N. it possesses a superior resistance 
to thermal cracking at the cutting edge, which has been 
achieved by the selection of correct grain structures. 
It is especially suitable for all face, slot and end milling 
operations on steel. These types of operation cause the 
greatest thermal shock because the cutting edge of the 
tool is heated rapidly to a high temperature whilst cutting, 
and suddenly cooled whilst passing through air, These 
tendencies are increased in operations such as slot 
milling where the chip thickness tapers to zero and a 
rubbing action accentuates these effects. 

It can also be used with advantage on other operations 
such as intermittent turning where thermal shock is 
encountered. 

In a long testing programme it has been applied to 
crankshaft milling, milling slots of large and small rotors, 


(Continued in page 558) 
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DOUBLE ACTION 





Size 34 Double Action 
Drawing Press 


WE ALSO MAKE 
Power Screw Presses All types of Automatic 


Open-fronted Presses Feed Presses 
Double sided Presses Minting machinery 


Single and Double Cartridge machinery 
Crank Presses 


TAYLOR & CHALLEN LTD 
BIRMINGHAM 19 
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and to a wide variety of die block milling, as well as 
innumerable intermittent turning operations. In all of 
these, tool life has been considerably extended in com- 
parison with other grades 

Tips supplied in the new grade will carry a premium 
of 5 per cent. 


Aircomatic Welding Gun 


IRCO CO. INTERNATIONAL, a Division of Air 
Reduction Co., Inc., 60, East 42nd Street, New 
York, has recently developed a new type, manual “ Airco- 
matic’”’ welding gun, designated Model ‘‘ AH60 B” 
for use on mild steel using carbon dioxide as a shielding 
gas. (Fig. 8). 

The new air-cooled gun has a continuous duty rating 
of 600 amp. d.c. when using “ buried arc’’ CO, tech- 
niques. It can accommodate hard welding wires ranging 
from 0.035 in. to in. fed from conventional wire 
feeders. 

The gun is equipped with a lever trigger for simple 
operation and has a goose-neck nozzle assembly for ease 
of welding in remote areas. The number of cable connec- 
tions has been reduced by combining both the power 
cables and the wire casing. It is particularly effective 
where rugged applications and high duty cycles are 
likely to be encountered, No tools are required for 
disassembly and replacement parts are inexpensive 


Carbon-dioxide welding gun 


Fig. 8. 





Heating Electrode 
NEW electrode, Thermees, for applying a rapid and 
concentrated heat to metal before welding, bending 
or straightening, is announced by the English Electric 
Co. Ltd., Marconi House, Strand, London, W.C.2. 
The electrode may be used on any standard metal and 
in any position. Heat can thus be applied in an exact 
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spot and in normally inaccessible places without any 
special flame or induction heating equipment. 

Thermees is handled like a normal electrode and 
requires no special equipment or technique. It can be 
used on a.c. or d.c. welding plant. For best results the 
a.c. supply should have an open-circuit voltage of 80 
to 85 volts. 

Temperature rise of the metal is regulated by the rate 
of travel and number of passes of the electrode. Any 
residual scale or oxide can easily be brushed off to leave 
the surface clean. 

Thermees has been developed and is marketed by the 
Welding Electrode Division of English Electric at 
Accrington. 


New Laboratory Balance 


5 be Griffin Minor Balance (Fig. 9) is the first of 
the new series of balances designed for general 
Purposes but incorporating analytical features, produced 
by Griffin and George Ltd., Ealing Road, Alperton, 
Middlesex. It has a short beam for speedier weighing, 
Single-limb bows carrying the weighing pans for un- 
impaired operation, an inclined scale which rises with 
the pointer and thus facilitates reading and avoiding 
parallax, a unique design in stirrups to protect knife 
edges, and a new design pillar allowing easy and rapid 
assembly. 

The improved assembly of the agate bearings is 
extremely important because they are held in position 
by positioning screws instead of being “ drifted in 
which is the usual practice. When the beam is arrested 
all the agate bearings are relieved. This gives much 
longer life with students and in works control laboratories. 


Laboratory balance 


Fig. 9 








Combined Flanging Press and Guillotine 
Shear 


EARSON MACHINE TOOL CO. announce a new 
addition to their range of electro-hydraulic metal- 
working machinery in the shape of a combined flanging 
press and guillotine shear (Fig. 10). This is a single 
machine providing facilities both for shearing and press 
brake work. The shear operates on the normal down- 
stroking principle and the press is up-stroking. The 
combined machine thus gives the user advantages in 
saving of floor space and in capital outlay since it is sub- 
stantially lower in price than would be the two separate 
Continued in page 560 
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‘“FASTEX 5’’ 


-the best electrode for most jobs 


The Murex * Fastex 5" electrode has many features which make it the best welding 
electrode for most jobs. It has exceptionally smooth running properties and general 
ease of operation in all welding positions. These are combined with low weld spatter 
and self-detaching slag. All these advantages ensure that high quality welds can be 
readily obtained for all general fabrication work, with neat and regular weld bead 
appearance and with freedom from undercut. Although primarily designed for flat 
and horizontal—vertical welding, the ** Fastex 5” electrode can be used in all other 
positions and is acknowledged by experienced engineers throughout the world as the 
best general purpose electrode for welding mild steel 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS 


137 
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units of similar capacity ; this will appeal to the smaller 
factories where both space and cost are of prime import- 
ance, and also to the maintenance departments of larger 
organizations who require a machine for use in their 
millwrights shop for a variety of purposes. Four models 
are offered : 100-ton press, 8 ft. by # in. shear. 100-ton 
press, 10 ft. by # in. shear. 125-ton press, 8 ft. by 4 in. 
shear. 125-ton press, 10 ft. by } in. shear. 


Fig. 10.—100-ton press: 8 ft. by 2 in. shear 


Bench-mounted Ultrasonic Cleaning 
Equipment 


IG 11 shows one of a range of “‘Junior’’ bench-mounted 

general-purpose ultrasonic cleaning equipment manu- 
factured by Kerry’s (Ultrasonics) Ltd., Warton Road, 
Stratford, London, E.15, for cleaning small components 
such as ball bearing and ball race parts, etc., and for use 
in Jaboratories. The units operate at a frequency of 
40 kc/s. with the transducers mounted into the base of a 
round stainless steel container which is in turn mounted 
on a skirt or plinth designed to enable the unit to either 
stand on the bench or be positioned into a conventional 
type watch cleaning machine. Components are cleaned 
in many cases without the necessity to dismantle, thereby 
avoiding chances of mechanical damage. Three standard 
sizes are available, all energized from an ultrasonic 
generator type L.325 giving an approximate power output 
of 250 waits pulsed. 


Fig. 11.—Bench-mounted ultrasonic cleaning equipment 


Automatic Punch Press 


IG. 12 illustrates an automatic punch press recently 
introduced in this country by Bruderer A.G. Arbon, 
Switzerland, for whom the sole agents are the Press and 
Shear Machinery Co. Ltd., 172-178, Victoria Road, 
Acton, London, W.3. The box principle of construction 
results in low weight and small volume for a press of 
this capacity, some 20 tons. 

An interesting feature are the round pillar guides which 
are arranged in the form of an equilateral triangle with 
the chuck at the thrust point, making it impossible for 
the press frame to beam up on one of the sides as is the 
tendency with open presses. The pillars are tempered, 
ground and lapped, and the dowel bushes, made of 
special bronze, are precision turned, thus enhancing the 
bearing quality of the surfaces and minimizing abrasive 
wear. 

There is no conventional spigot assembly and existing 
tools can be easily adapted for use by simply bolting 
them to a fiat horizontal plate, combining with other 
features to give a tool life of some 5,000,000 presses and a 
high quality of the blanks produced. 

All rotating shafts and big end bearings are fitted with 
anti-friction bearings. The drive motor is adjustable 
to accommodate every kind of circuit and tension and 
covers a variation of strokes up to 1,500 pei min. ; 
the stroke itself can be set and adjusted up to 11/3 in. 
Rolling pressures, roll brakes and the strip guide fence 
are all adjustable and the transporting rollers are tem- 
pered, ground and provided with roller bearings. Feeding 
devices are easily mounted on either side of the press to 
take materia] up to 54 in. and are finely adjusted by tool 
or ram screw. 


Automatic punch press 
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MARSHALL RICHARDS 
precision rolling mills 


FOR LABORATORY, PILOT LINE, AND PRODUCTION 


2-HIGH AND 4-HIGH 
PINION GEAR DRIVE 
MARSHALL RICHARDS ma 


plet f & , 
ipiete £ 


, 


Mode! 4-083 
Rolling Mil 


MARSHALL ICHARDS 


Built under licence by MARSHALL 
MACHINE COMPANY LIMITED RICHARDS from the designs of Fenn 


COUNTY DURHAM “ ENGLAND Manufacturing Co., Connecticut, U.S.A. 
NE: CROOK 272 TELEGRAMS: MARICH CROOK 


COLD FORMED 
METAL SECTIONS 


Almost any profile up to 7} in. deep 
and 24 in. developed width, in mild 
Steel, aluminium, brass and copper 
from } in. down to 26 gauge 


AYRSHIRE 

DOCKYARD CO. LTD. 
IRVINE, AYRSHIRE Irvine 2271-3 
LONDON: Grand Buildings, Trafalgar 
Square, W.C.2. Trafalgar 6651. 
Parkhouse St., St. Helens, Lancs. 

St. Helens 2639 
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_ The flexibility of a “BALLARD” is acknowledged! 
it is capable of handling articles of diverse weight, shape 
THE NAME CONVEYING OVENS and size and with its wide range of stoving times and 
controlled temperature can satisfactorily deal with 
multifarious colours simultaneously. 


a 
Ss 


A “Ballard” installed at 
W. Red & Company 
producing stove enam- 
elled road signal lamps. 





F. J. 


BALLARD 


& CO 


LTD 


TIPTON, STAFFS 





HAND & POWER PRESSES 
400 TONS Pressure | ff STAINLESS STEEL 


for immediate delivery 





Motorised. » 
Geared - Ungeared. ~ ££ BARS TUBES 
inn apa «| SHEETS SECTIONS 


or Sight Feed 
Lubrication. 


Safety Catch. ae Le _— 
Hand Guards. (KON DANN ikeS} 


Automatic Feeds LIMITED 


Rigid or inclinable. SCAPA HOUSE - PARK ROYAL ROAD 


LONDON N.W.10 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 
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7 THE DUPLEX 
N iB Ww: SELF FEEDING 


SHEAR 


For cutting 
straight line 
and curves in 
ms sheets 
up to 7 s.w.g. 


DUPLEX ELECTRIC TOOLS LTD. 


HIGH STREET, PURLEY, SURREY 
Phone: UPLANDS 3731 and 8621 











ARTICLES 


FOR THE SHEET 
METAL AND _ TIN- 
PLATE INDUSTRIES 


SPECIALITIES 
W RE BAIL AND 
DRUM HANDLES 
IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER CONTAINERS 

















BRADLEY & BURCH 
WIRE COMPONENTS 
LIMITED 
65, LONDON WALL, LONDON, E.C.2 


"PHONE: NAT. 7518 "GRAMS: CLAVIGER, AVE, LONDON 





HYDRAULIC PRESSES 
FOR SALE 


2,000 TON DOWNSTROKE by Fielding & Piatt 
Glanded ram 36" dia approx. 2° O" stroke, working pressure 
4,500 ps Four steel columns 114° dia. Distance between of 
60 31 Moving table 60 42°, base 60 48 Daylight 
6 3 Press is complete with overhead prefilling tank and valve 
Fitted with cwo pushback rams 6" dia Cylinders attached to press 
base. Mounted underneath the press base and off centre is a 
hydraulic ejector mechanism. Operated by two sets of Fielding & 
Platt horizontal hydraulic three-throw Pumps, each driven through 
vee belts and 90 h.p. slipring motor Pumps run at a speed of 
540 r.p.m Motor complete with starting equipment suitable for 
= 440/3/50 supply. interconnecting piping and fittings, along 

h control panel which houses push button controls, and pressure 
gauges are included. Approx. weight 90 tons. Practically unused 
Can be supplied with rotary mechanically operated table for two 
stage forging and ejection (Five available) 

1,750 TON UPSTROKE by John Shaw. Ram 47° dia 
24° stroke. Working pressure 1 ton/sq.inch. Four steel columns 
12° dia. Distance between of 59 184 Tables 56 44 
Daylight 24 Fitted power saving and return rams. Complete 
with Hele-Shaw Pump direct driven by 40 h.p. motor complete 
with scarcer for 400/440 volts, 3 phase, 50 cycles supply Capacity 
31 gp.m. to 1,120 ps 154 gpm. to 2,240 ps Complete 
with tank and control gear 

1,200 TON DOWNSTROKE by John Shaw. Moving 

type. with glanded ram 28° dia 3° stroke Working 
> 4.480 ps Four steel columns 10° dia Distance be 
{5 1% 14 Fully guided moving table is cast integral 
> moving cylinder Working area of 4 10 36 Base 

6 Daylight 60 Moving cylinder table returned by 

pushback rams Main cylinder 1s complete with pre 

th overhead tank Weight 60 tons 

1,200 TON UPSTROKE MULTI-DAYLIGHT by Hugh 

Glanded ram 394° dia 284° stroke Working pressure 

Four steel columns 12}° dia Distance between of 

Moving table fully guided and fitted with renewable 

castiron bushes. Seven steel steam heated platens 62 49 24 
thick, drilled and baffled to give a serpentine flow of steam or water 
Ladder supports to give six daylights of 8” each Fixed and flexible 
onnections along with steam headers are included. Operating the 
Press is a 6/2,000 V.S.G. Auto Pump, type ‘K', direct driven by a 
28 h.p. Brook Squirrel Cage Motor Complete with hand operated 
starter suitable for 400 volts, 3 phase, 50 cycles supply. inter 
connecting pipe work, control and relief valves along with a 

pressure gauge included Weight 56 tons 

1,160 TON UPSTROKE by Robertson & Orcher, 
Dundee. Glanded ram 33" dia approx. 15° stroke Four steel 
olumns 8 dia., distances between columns 7° 1 i. Semi 
guided moving table and head have a working area of 6 5 40 
Daylight between 134 Working pressure 3,000 psi. (Four 
available) 

700 TON DOWNSTROKE by Greenwood & Batley. 
Glanded ram 23;° dia 30° stroke. Working pressure 3,600 p.s 
Four steel columns 7” dia. Distance between 354 134 Tables 
354 354 Daylight 60 Fitted pushback rams, prefilli "s tank 
and valve centre hove in base. (Two available) re 

400 TON UPSTROKE by William Whiteley PA ‘Sone 
Led. Glanded ram 16° dia 5° O° stroke. Working pressure 
4,480 p.s Four steel columns 7” dia. Distance between 80 36 
Table 84 40; Daylight 6 6 Complete with mechanical 
loading tables ‘ 

350 TON UPSTROKE by Bertram. Four glanded 
rams 125" dia approx. 30° stroke. Working pressure 1,500 p-s.i 
Four steel columns 5° dia. Distance between of 6 24 2’ 64 
Semi-guided fabricated moving table and head 5 114 6° 0 
Daylight approx. 4° 4 

433 TON UPSTROKE by John Shaw. Main ram 
234° dia 14° stroke. Four steel columns are 6)" dia. distance 
between of 5’ 04 15 Working area 5 0} 3’5 Daylight 
2° 83 Operated by motor driven Hele-Shaw Rotary Oi! Pump 
type P1-5. Working pressure 2.240 ps Pumping equipment 
mounted inside its own Oil Tank driven by 5 h.p. Metro-Vickers 
Squirrel Cage Motor running at 725 r.p.m. Electric supply 400/440 
volts, 3 phase, 50 cycles 


sons AND COMPANY wmitrtreo 


SUNBEAM ROAD, LONDON, N.W.10. Eigar 7222 
STANNINGLEY, NR. LEEDS. Pudsey 2241 
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404 SPOT WELDERS 


» Pedal operated with 
|| electronic control, 
) or automatic motor 
driven. 














TOGGLE BOLT 


ALSO 


BUTT WELDERS 
AND 
AUTO FABRIC 
WELDERS 


for 


Steel Wire Mesh 





Reg. Design 890044 
Size: 23” x 1}” 
STURDY CONSTRUCTION 
yet neat in design 


We supply an extensive range of 
TOGGLE BOLTS 


PARKER (TOGGLES) LTD. 
39, Wilson Street, wren E.C.2 10 K.V.A. y THE WESTMINSTER 


Monarch 9275 Spot Welder ENGINEERING CO. LTD 


(Dept. RWS), Victoria Rd., Willesden Junction, London, N.W.10 
Tel: ELGar 7372 (2 lines) 


Write today for full 
particulars 











rhe Monodex, a smail handy te 

chemi PERFORATED, ME P, 
tinsmith’s shears— entirely new 4 
upward-cutting action effortless I 4 
shears through miid stee t 

20s.we andalun EACH 

and copper to Ws 

Obtainable from Hardware and Too! Shops 








Sis0dund TIH Yor si> 





Patentor ts Ltd — Western Road. Brighton. Tel: Brighton 25580 HA YL oy CORNWALL Tel. Ha yle 3212 
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Die Cushions — ror 


BETTER PRESSINGS 


QAZ—-S>r7oO 


moOo-<mO 


FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS L!°- 


sThees.” RABONE LANE WORKS, SMETHWICK, 
Tel.: SMETHWICK 0939 








*“*GOLIATH”?’ Portable 


ELECTR'C HAND SHEAR 
Cuts up to 14g. M.S. also Hard Stainless Steel 


BRITISH 
MADE 


The “** iath’’ Portable Electric Hand 

Shear is indispensable wherever sheet 

metal of any class requires cutting. it will 

cut steel, aluminium, brass, copper, zinc 

fibre, etc., etc., and without burr. Ic will 

a cut straights and curves with equal facility 

WEIGHS ONLY large or small circles. Easy to operate 

liccle or no pressure is required behind 

6 Ib. the machine, which finds its own cutting 

speed (hard pressure does not increase 
cutting speed) 


ARTHUR DRYSDALE 
AND CO., LTD. 
58 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 


Telephone: Bowes Park 7221 














P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
“Camilock"’ guard either 





ily or tically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. Inter- 
locks are provided with the 
clutch and crank shafet. 


Send for details today 
given in Leaflet No. 40. 


PRIICE 


PRICE MACHINE GUARDS LTD. 
Powke Lane, Old Hill, Staffs. 


Tel: Cradley Heath 66423 
‘Grams: “ Prigard’’ Cradley Heath 


FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today’s surface coating 
compositions 


consult 


ANTI-DUST SERVICES LTD. 


fordust problems 


P.O. BOX 28, DUDLEY, WORCS. 
\Telephone : Dudley 54816 
ANTI-STAUB GmbH., FRANKFURT ‘MAIN GERMANY 


Assoc. Coy 
Taccy Door Mats, Brooms, Tools 


Also Dust Barrier Curtaining 
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GERHARDY BROS. LTD 
GREAT MISSENDEN, BUCKS © 


Telephone: Great Missenden 2267 (3 lines) 
~ 
oy » 


& Y 
e/a 
WEL y 

Ase 


v.: 
iy > 
Wy brass 
Q & cadmium 
chrome 
o copper 
ye gold 
nickel 
a rhodium 


A ro silver 
yY i 
° °o B 
7, °& 


Me be hand polishing 
All finishes in 
stove enamel 





rotofinishing 














DEROTA 


TRANSFER PRESS 


£1,100 


Complete with electrics, Under maker's guarantee 
IMMEDIATE DELIVERY 





FREE TOOLING ADVICE 


HEADLAND WORKS LTD. 


Buckingham Place, 
Lake Road, 
Portsmouth 


Telephone : 
Ports. 20899 














The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements. 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. 


For full details and literature apply to:— 


ODDIE BRADBURY & CULL LTD. 
SOUTHAMPTON 
Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 











TINMENS, PLUMBERS AND OTHER QUALITIES 
WIRE or TAPE, Solid or resin cored 


TO BRITISH STANDARD SPECIFICATIONS 


BATCHELOR, ROBINSON & CO. LTD. 
19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


GRAMS STANNUM, BIRMINGHAM PHONE: VICTORIA 2291-2 
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CLASSIFIED ADVERTISEMENTS 


PREPAID BATES: TYPE ADVERTISEMENTS (no blocks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 

charge 8/- (4 lines). Average number of words per line 7 
DISPLAY ADVERTISEMENTS (with or without blocks) per single column 
6 insertions £1. 13. 0. each, single insertion £2. 0. 0. (pro rata larger spaces) 


TO BOX NUMBERS should be addressed to the Classified Advertisement 
C TRAfaigar 6171. 








inch (width 2 ins.) 12 insertions £1. 10. 0. each, 
BOX NUMBER 27/6 including postage of replies. 





Advertisements (accompanied by a remittance) and REPLIES 
Manager, “* Sheet Metal Industries,"" John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2. Telephone: 


MACHINERY and MATERIALS WANTED 


: ee - BOX Plant and Presses required "FYYWO HIGH ROLLING MILL, non-rever oO" Cl - of ER.W Steel Tubing r 








for round and irregular con sing, size about WO in. face x 18 im op Outs liameters } im. ar 
tainers manufacture.-Modern Packages Ltd., | diameter, with or without drive, hand or 30 S.W.G. Please state whether 


Phoenix Works, Uxbridge, Middlesex | motor screws Roller bearings preferred : to cut to specified lengths if required 
Box N 917 Sheet eal a" and (¢ Lid Weston Road 


Ee Se aa Loading 80 tons max 
| Metal Industries 17-19, John Adam Street ad stat ugl Telephone Sloug! 


| London, W¢ 
STEEL STRIP OR SHEET = 


OFFCUTS = - SELL us YOUR 


14 in. and wider 15 in. and longer 


10 g. and lighter 
BRIGHT, BLACK, OR HOT ROLLED SURPLUS STAINLESS STEEL 


May be mixed | 


RT RNR A 
Box No. 913, “Sheet Metal Industries” || SHEETS . PLATES . BARS - TUBES . SECTIONS . STRIPS . BLANKS . OFFCUTS 
17-19, John Adam Street, London, W.C.2. | | 
e top prices paid 


BRIGHT STEEL BARS, ROUNDS, ® offers by return or our 
SQUARES, HEXAGONS buyer will call 
Ta ae Cee e prompt collection and payment 


Mixed or separate 


ay STAINLESS RECOVERIES LTD 


Box No. 915, ‘Sheet Metal Industries "’ 


17-19, John Adam Street, London, W.C.2. DOVER ROAD . TRADING ESTATE - SLOUGH . BUCKS -. Tel: SLOUGH 24622 























MACHINERY and MATERIALS FOR SALE 





Seaming Machine for © in. long, 5 ft. 3 in. wide, 9 ft. 9 in 4 sal 
round dr un drums revolve high S7 Travelling Service Trays each | sided Pneumat? r all types of rivets 
Capacity uf I neter x 24 in. high 10 in. x 28 in 10 Heating Elements giving | Hoppe feed j both or separate 
Maximun thickne 22 S.W.G Treadle | 30 K.W thermostatic control o reduc- | Operatior Max mbined thickness 
friction tcl eight abou + cwt.| tion gear giving range of 3 vi s to W] punched $/ 32 Max. dia. of rivet $/32 in 
Photo, etc tr ie Edwards, Ltd 359, | minutes cycl Max temperature approx Between uprights 96 in Weight about | ton 
Eustor i mdon, N.W.1, o Water | 350 deg.D. For disposal due to change of | Photo, et J. Edwards, Ltd, 359, Eustor 
Street ninghan 3 process pa London ad, Buckingham. | Road, London, N.W.1 EUSton 4681 
Qs ICKWORK-WHITING Stamping Trim s' IAKY a, ee oan ey 
sale or trimming or form on ny 40 KVA Fs ‘ane 7 : —_ Gg} TONS Strip Steel 4} in. wide x .072 in 
ing a n any ype of stamping in mild uitistiin Webiian anand : i 1 4 55) 6 carbon old rolled bright 
steel ip t 16 it ; th k Diameter of ninuia Condit ' - sesieal annealed Combined arbon and manganes 
- mongeeins. Table 39% is 7 in. Cut-| GEC. CONVEYORISED OVEN, _ Intern: 1ot less than 1.1 Sheared edges 
is ‘ ft per minute. | dimensions 10 ft. lone x 16 in. wide ree suitable tor heat treatment to 400 VPN Ir 
sO Photo high Cel gon All Ri 2. well oiled 6 ft. lengths Offers to The Meta 
389. Euston | 5, Keyes ge . : Box Ltd Barringer Wallis nd 
ted “Pitt - in. wide x 13 in. high Flectric rating Manners Mra: \ 4 sae 
er Street. ! 19 KW. Conveyor speed variable 24 t unners Branch, Mansfield, Notts 
per minute 400 volts 3 phase § - 
good conditior 
4 ft x 4 m MOTORISED GUILLOTINE 
440-3-50 Fair condition 


SECTION FORM fl Trin Ran nim me, tl eS COLD REDUCED 
MACHI ae || “CHICAGO” PRESS BRAKES STEEL SHEETS 
| Here are six modern Press Brakes for U.S.A. Origin at Mill prices for 


work nearly every S.M. Shop can use. 


No.131A. 4ft. x Bg.— 6” throat—10 tons 
4 ft. x 18 g.—12” throat—10 tons || early shipment. 


ROLLS a TOOLS I Ne: tek + gale wewear pened | 
gust end oe | No: 56a. 64. 16¢— 6" throa—2seors ||| BARTELLA LIMITED 
. . 6ft. x 16g. for punching—25 tons § | 


requirements | 
8 fc. tae. — 8 throat— 36 cons 1/1 3 CHESTERFIELD GARDENS, 


* ideal for work within rated capacity. Variable 
| strokes up to 50 per minute. Foot control 2 
CHAS. Ww. BIRD Ltd. All steel construction. LONDON . W.1 
Junction Works, Oldbury Rd. || Reasonable prices. Circular on request. § || Tel; GRO 3369 Telex: London 23369 
Staffs. Smethwick THE OLIVER MACHINERY CO.LTD. | Cables: Aletrab London 

7a. 196 DEANSGATE, MANCHESTER, 3 


— S N 146 Combined Drum Flang \ ECHANICAL Paint Drying Oven, 12 ft E RCO Punching and Riveting Machine for 
_Doubl i N 244, beam type Doubk 


ting sp 
rranged 
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MACHINERY and MATERIALS FOR SALE—contd. 


| i AYLOR & CHALLEN NO STDP 
‘ . . | DOUBLE SIDED DOUBLE ACTION 
KINGSLAND for ALL sheet metai working machines || ;hocir brawime PRESS fe sale Punch 
| stroke 12 in Blankholder stroke 6+ in 
GUILLOTINES yo | Between uprights 30 in. Punch 6 in. dia 
} | meter. Blankholder 27+ in. diameter Auto- 
Treadie | matic press guard Motor drive 440/3/ 5 
, e | J Edwards Ltd., 359, Euston Road 
3 x 18G...£61-10 ‘ Nw a ae eee 











4 < 18G...£90 : 4 fee ae ™ 
3 x 16G...480 ; += ; 
4 < 16G...499 


Power . : : a 
4° « 14G...€377 fe : se awe 
10G...£516-10 


14G...£509-10 New FICEP Standard Universal Pun 
10G...£610 3 ——— ( ore one ory ng Machines 
14G. .£817-10 - “I ; - | oy . — L am te ys in } Ss etc ; 
10G.. £917-10 a . Pi ICEF a or Shears, 14 in., 2 
£”... £1,406-10 ) Ov | New FICEP 3 in. bar cap 
P > ercrank New Hacksaws. 6 in.. 8 
x 4°... £1,925 New MEBA. i 


THE KINGSLAND ENGINEERING CO. LIMITED || B2ntsws 
25/37 HACKNEY ROAD, LONDON, €.2 SHOreditch 6357/5635 Abrasive Cut-Off Machine 


| New FICEP Colt Shearing Machines 
— # in. plate, 1} in. b 
Ang 


( ropping aides available 


bar cap 





bar and ) in. notct 





LEO RAPP (STEEL) LIMITED +h rth 
Steel Stockholders THOS. W. WARD LTD. 


Wimborne Avenue, Norwood Green, Southall, Middx. | ALBION WORKS - SHEFFIELD 
Telephone: Southall 2322 Phone: 26311 Ext. 371 
MILD STEEL SHEETS, C.R.C.A., C.R.G.P., E.D.D.; PLATES; BLACK AND a — 
BRIGHT M/S. FLATS, BARS, SECTIONS, ALLOYS. —— 
Primes and Non-Primes. Capacity for shearing and profile cutting. 


- - Words might hove it 














TIME RECORDERS 
“ OLIVER 99 1,000,000 RENTAL SERVICE 


PARKER-KALON TIME RECORDER SUPPLY 
SELF-TAPPING SCREWS; & MAINTENANCE CO., LTD. 


25,000 Lockformers now in use for Duct- 
Hop 2239 


ing and miscellaneous work. Two sizes SLOTTED. HEADS ‘ 
for 16 and 20 g. sheet. [ . 157/158, BOROUGH HIGH ST. LONDON, 8.E.1 











Offered at Half Price 





STAINLESS STEEL BINDING HEAD 
m No. 10 x in 


me Nik) |) SECTION ROLLING 


I 
ry nnn ne Nx 10 x 1 n 
Type Z. No. 10 x 14 i MACHINE 
STAINLESS STEEL ROUND HEAD | Six 
8.000 Type A | , 
6.000 Typ 


S& OOM 


stage, complete with coil 
. holder, cutting-off saw, attachment 
2,000 Type Z. No. 6x it for gas welding and also two sets 
000 Type Z. ! 0 + it of rolls for tube work. 
STEEL BINDING HEAD 
CADMIUM PLATED PRICE £2,500 
oe &. i ut & This machine is as new having had 
es. mss o very little use. 
STEEL ROUND HEAD 
CADMIUM PLATED Apply 
Ten times faster in making Pittsburgh 50 000 ie Sai in eat Set ney pene pa 
Locks than Bending Brakes. 45,000 Type n & ; 


10,000 Type 


Speed 25ft. per minute. 8,000 Type o. 8 


Speed and reliability make the LOCK- SAMPLES ON REQUEST 
FORMER pre-eminent. 











x 
x 
x 

x 


] Y 
1} in. 





’ ; : MACHINERY and MATERIALS 
Many other sizes available FOR SALE AND WANTED 
Send for circular, samples and prices List from: | 


THE OLIVER MACHINERY | p. c. WOODBERRY &ICO. | PORTABLE POWER TOOLS 


co., LTD. ;AN TEAZE || YEW. used, bought, sold, exchanged 
CARDIGAN ROAD, HENLEAZE, ON a etia een ont Oe. Te 


1%, DEANSGATE, MANCHESTER, 3 WESTBURY-ON-TRYM, BRISTOL || Commerce Road, Wood Green, London, 
N.22. Bowes Park 7221 

















1960 SHEET METAI INDUSTRIES 


siTUATI VACANT 





CITY OF CARDIFF EDUCATION COMMITTEE 
LLANDAFF TECHNICAL COLLEGE 


Principal: J. COTTERELL, M.1.E.E., A.l.Mech.E., A.M.1.Prod.E. 


Department of Mechanical Engineering 

Assistant Lecturer Grade B in Panel Beating and Allied Subjects 

To teach the Panel Beating subject matter of the City and Guilds Motor Body Work Course No. 69 to the 
Final stage. Candidates must be capable of giving both practical instruction and theoretical tuition. Ability 
to teach welding would be an advantage 

Applicants should possess a Final City and Guilds in Motor Body Work, or an equivalent qualification, with 
sound industrial experience. Teaching experience would be an advantage 

The appointment is to date from 1st September, 1960, or as soon as possible thereafter 


Assistant Lecturer Grade A in Sheet Metal Work and Allied Subjects 
To teach Sheet Metal Work of the City and Guilds Course No. 66 to the Ordinary Grade and related studies 
to allied trade courses. Applicants must be capable of giving both practical and theoretical instruction 
Ability to teach Heating and Ventilating Engineering subjects would be an advantage 
Candidates should possess a Final City and Guilds in Sheet Metal Work, or equivalent qualification, together 
with sound industrial experience. The appointment is to date from 1st September, 1960, or as soon as 
possible thereafter. 
Salary: in accordance with the Burnham Scale (Further Education) Report 1959 

Assistants Grade B £700 £27 10s. (15) and £37 10s.—£1,150 

Assistants Grade A £520 £27 10s. (16) and £40 £1,000 

Additions for degree and approved training with one increment for each year of 

suitable industrial experience, maximum 12 increments after the age of 21 years 
Application forms, and further particulars, may be obtained from the undersigned and should be returned 
as soon as possible 
City Hall, ROBERT E. PRESSWOOD, 
Cardiff. Director of Education 














nteres 


GQ HEET Metal cers wanted. FINANCE AVAILABLE 





GILLETTE INDUSTRIES LTD. 


° IRt Purchase finance available for 
Isleworth, Middlesex I “ 


Machine Tools and Plant generally 
Apply D. Everard, Ltd., 62, Oxford Street, 
PLANNING Engineer for North Midlands | Lond WI Tel.: Museum 0811 
require sound practical experience sheet metal 

fabrications—press shop knowledge an advan 
lage Details to Box N 92 S Me 


A WORKS METALLURGIST |) ary. Jone Adam Street, BOOKS 


Applications are invited from qualified - 
pe ists between 25 a 35 gyros ron ree gy . FTN BOX Engineers sad others concerned 
& " experience for Nort land ' with sheet metal production problems 
years of age, who have had experience || metal pressings and fabrications sntity | Should have a copy of “ Tin Box Manufac- 
- . ture,” W. Langton, M.B.E., B.Sc., 


‘eter Ae 7 ae : by J. 
in the metallurgy of ferrous and oy ene -, ails to ‘ 2 MI Meck 5. chistes em Conan Oa 
non-ferrous metals with special em- SR omccayg =p: es lications, 14, Coleman Street, London, E.C.2, 
phasis on the former. Further y : price 31s. 6d. post free. (Leaflet free.) 
experience is desirable in  hot- 
stamping, cold pressing, machining 


and general allied engineering pro- SITUATION WANTED CONTRACT WORK REQUIRED 


cesses. 


Duties involve the investigation of <HEET Metal § : 

ta ngineer, 28 rs 1, se ‘ , . . 

current manufacturing methods and || } managerial post. with large p* SS WORK of all descriptions carried 

— or ad go he. - out vep Drawing up to in. deep 

the quality control of raw materials | concern Able take charge and ©Pt | Blanking and Forming up to 80 tons.-Wades 
td., 


such as blade strip, and brass and responsibility. staff control and disciplin (Halifax) Arden Works, Fenton Road 
| Box No. 92 Sheet Metal Industries Halifax 


aluminium rod and strip. | 17-19, John Adam Street, London 
Applications in writing, which will be 


treated in the strictest confidence, || rer Fabrications in sheet and angle 
i’ Work carried out to customers’ specifi 


should ive full details of age, 
s 8: || REPRESENTATIVES REQUIRED | faticns First class workmanship, assured 
aship 


education, experience and present eR oO ee 
elephone olnbroo » 

salary, and should be addressed to the ’ 

Personnel Controller quoting || w» EPRESENTATIVES already calling on| 

reference EAS /145 on both | , Engineering concerns required to carry ET US quote you for metal spinnings in 


envelope and letter. additional welding and cutting equipment all metals up to 25 in. blank.—Wades 
Box No 925 Sheet Metal Industries (Halifax), Lid., Arden Works, Fenton Road 


17-19, John Adam Street. London, W.C.2 Halifax 















































124 SHEET METAL INDUSTRIES Juty 1960 





CONTRACT WORK REQUIRE D—contd. 








j 


a METAL Fabrications of precision wet Metal and Light Constructional 
kK and repetitive nature a speciality.—Wades | & Engineers require work of a genera! and 


(Halifax), Ltd, Arden Works, Fenton Road, | varied mature. Capacity available 8 ft. x 4 in 
Halifax Box No. 929. "Sheet Metal Industries VITREOUS 


17-19. John Adam Street. London, W.C.2 
ENAMELLING 


Capacity available for Sheet 
Metal Parts 





PRECISION Sheet Metal Work for the 


Radio and Electrical Trade. Chassis, | MANUFACTURERS HAVE 


Pancis, Brackets. etc. Power Press capacity | 


up to 100 tons. Press broke capacity up to} LARGE CAPACITY |] ALSO FACILITIES FOR FABRICATION 
105 tons 8 ft. x 7/32 in. All spray and stove | | 
finishes A.D. approved —The Kaymet| | For pressings, stampings or complete 
ay" - ee ee Grows’ || products. Stove enamelled and pack- We are noted for Prompt Service 
ondon, elephone ross 66 | 
veer: aged. Presses 159 tons 6 ft. » 3 ft. bed. and Highest Quality 


Continuous ovens. Large steel stock 


omtee : : available. Box No. 931, ‘‘Sheet Metal 
industries,” 17-19, John Adam Street JOHN KING & SON (ENAMELLERS) LTD. 


London, W.C.2. _ ; P.O. BOX NO. 4, CHESTERFIELD 




















BENT WIRE ARTICLES 
SMALL PRESSINGS ieinlcannint ees a 
REPETITION-TURNED PARTS 


FO—=5) -- — METAL SPINNING = = 
grey (_\ Rowntree Graham & Company Limited 
YO 

/\ ()% || TINNED STRIP 


119-121 Gloucester Road - Walthamstow - London: E.17 
LARkswood 3901 
HIGH CLASS WORK TO PRECISION LIMITS 
Formerly associated with Vitreous Enamelling Works (V.E.W. Led 
. B. U. ATKINSON, LTD. Copper, Brass and Steel strip and 
ipley, York . 
Rosse Street Works, Shipley, Yorks. {1 F4i) in coils of any length, tinned by meet yy ee me 
“CONTINUOUS HOT 
ee j DIP PROCESS” 
Max. Width 7 in. 18 to 48 s.w.g. 














—DRAKESONS— 


(GENERAL METAL SPINNERS) LIMITED 











SPECIALISTS IN STAINLESS 

















M ETA L SPI N N | N G & Quick delivery. Competitive prices preven art og 
SHEET METAL WORK] e 
Enquiries Invited STRIP METAL TINNERS LTD. 
ALFRED A. CORRE & CO. LTD. | | 21 PARKHOUSE STREET, CAMBERWELL 
23, JACOB STREET, LONDON, S.E.1 sna e aetigs since somes LONDON, S.E.5. ROD 
Telephone: Bermondsey 2858 Telephone : BE Xleyheath 1120 5626/27; 








METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS ~- ELTHORNE ROAD - LONDON, N. 19 Telephone: ARChway 6631/4 
(opposite Beothby Road) 
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Announcing . . . 


The KIM Truck Wheel 


Fabricated from heavy stee! and built to carry heavy loads 
Standard wheels are available in 74", 8°, 8]” and 12” dia- 
meter, with 4”, }” or 1” clearance bore. Hub centre 1} 

Stove enamelled any colour. Fitted large section rubber 
tyre. Non-standard wheels to your specification can be 





fabricated. Also sheet metal work of every description. 


Write for details to :-— 


y » %a 








THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 
IN ALL METALS 


All enquiries promptly dealt with 











H. KIMBER LTD. 


6, HIGH STREET, COLLIERS WOOD, S.W.19 


Wheel dismantled Telephone : LiBerty 7281 (4 lines) Wheel assembled 


ENGINEERS & 


Speciality — Press Tools for the Tin Box and 
Sheet Metal Trades 


DIE FORGINGS 
POWER PRESS REPAIRS | 


Send for List of Second-hand Presses and 
Machinery 


H. & G. HOPTON (Est. 1870) 


219-221 BLACKSTOCK ROAD, LONDON, N.5. 
Telephone: Canonbury 9444/5 
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On a mill producing large 
electric resistance welded 


mild steel tubes 


This interesting plant at Tube Products Limited, 
capable of making Electric Resistance Welded mild 
steel tubes up to 54” diameter and over }” thick, is the 


largest and most up-to-date E.R.W. mill in Europe. 


The plant, made for continuous production, was 
designed and constructed by the firm’s own engineering 


department. 


Above can be seen the forming-roll unit equipped 
with Timken bearings, while on the right the partially- 
formed strip is seen passing between the horizontal 
forming-rolls running in Timken bearings, mounted as 
shown in the drawing. 


The lower view shows the welding stage of the 
E.R.W. process and here again the main spindle carrying 
the electrodes runs in Timken bearings. 


British Timken, Duston, Northampton, Division of 
The Timken Roller Bearing Company. Timken 
bearings manufactured in England, Australia, Brazil, 
Canada, France and U.S.A. 


TIMKEN 


TeaDt mate 


tapered roller bearings 





You buy a Press Brake 
FOR THE SPECIAL WORK IT PRODUCES 


thee cteoose the erniitely NEW 
Besco fruebend all-steel 
PRESS BRAKE 


for your light and medium sheet metal bending 
and section forming and be very satisfied with 
the results—10 sizes in 20, 40, 60 and 80 tons 
capacities, 

Their versatility is remarkable; in addition to 
forming in individual or progressive operations, 
using single or multiple dies and attachments, 
they will corrugate, bead, seam and wire; punch, 
notch, blank and pierce; emboss and press. 
Auxiliary equipment includes gauges and punching 
units. 

Besco-Truebend Press Brakes are of steel plate 
construction, designed and built using oniy the 
best of today’s features, materials and methods. 
Our leaflet 62M desc 

HP 459 tells of the F j.E Mac 

you this new plant with no capital experse. 


* Can be 
You should have these publications. May we send aiid 8, Graal 


them to you? 








Mode! No | 
Tors x 20°72 40°72 | 40/96 | 40/120) 60/72 | 60/96 | 60 120 | 80 /96 | 80/ 120] 80 144 
die length | 


Bending | 
: capacit 48° x ” % 5 lease. 1eheee . scleae , 
a between |14s.w.g.(42 ** [72 Wiige we. ]T2" x # a x AT ITR* x 4*/96" x 9/120") 
g s frames | ee | Se fe ON | 


overall 72° x ne «| 96" x 120" x 172” x 2.196" x | “1120"% i” 144° x 


length (lés.w.g . 14s.w.g.| 16s.w.g. * |i2s.wg 








EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.! 


Phones : EUSton 4681 (7 lines) 3771 (4 lines) Grams: Bescotools London NW1 


LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 
Phones: Centra! 7606 /8 Grams: Bescotools Birn Y 


Besco-Truebend is a registered name 











